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PROBLEM SOLVING FOR TODAY’S CHILDREN * 


Ectsa MARIE MEDER 


Associate Editor, Houghton Miffin Company, Boston, Massachusetts 


N an article in the Teachers College 

Record for March, 1949, entitled “Unfin- 
ished Business in Elementary Science”, Dr. 
Gerald Craig pointed out that the rethinking 
of the purposes of science in childhood edu- 
cation is bringing about a realization that 
science in the elementary school. must be 
appropriate to children—their ideas of 
themselves and their world; their interest in 
discovering facts for their own purposes ; 
their natural applications of critical think- 
ing, however fragmentary these seem to 
adults; their development and growth in 
resourceful and intelligent behavior. Such 
science, as he says, is not the content of 
high school biology, chemistry, and physics 
brought down to an elementary school level, 
nor is it the rigid application of sequential 
steps in the problem-solving method as 
reported by laboratory research workers. 
Rather it is the exploration of events in the 
environment and the development of ex- 
planations of them, and as such it utilizes 
the natural drives of children. So the “text” 
of my talk is this: Appropriate elementary- 
school science is the exploration of events 
and the development of explanations of 
them. 


What Do Scientists Do? 


It is regrettably true that such science is 
not the content of high school biology, 
chemistry, and physics courses. It is true 
that such science is not an application of the 
problem-solving method which appears in 

* Paper presented at National Council for 
Elementary Science meeting, February 9, 1952, 
Boston, Massachusetts. 


the reports of scientific research workers. 
Sut it is also true, I think, that such science 
is the sort of science practiced by research 
workers. (And I speak not academically 
only, but in part upon the basis of research 
experience. ) 

Listen now to Hermann von Helmholtz, 
the great German physicist, speaking at a 
banquet tendered him in honor of his seven- 
tieth birthday : 

Any pride I might have felt in my conclusions 
was perceptibly lessened by the fact that I knew 
that the solution of these problems had almost 
always come to me as the gradual generalization 
of favorable examples, by a series of fortunate 
conjectures, after many errors. 

I am fain to compare myself with a wanderer 
on the mountains who, not knowing the path, 
climbs slowly and painfully upwards and often 
has to retrace his steps because he can go no 
further—then, whether by taking thought or from 
luck, discovers a new track that leads him on a 
little till at length, when he reaches the summit, 
he finds to his shame that there is a royal road 
by which he might have ascended, had he only 
had the wits to find the right approach. 

In my works, I naturally said nothing about 
my mistake to the reader, but only described 
the made track by which he may now reach the 
same heights without difficulty. 

The method usually followed in the writ- 
ing of scientific reports is a logical presenta- 
tion of results, not a chronological account 
of how the investigation was actually made. 
One should not blame the research scientist 
for using this method of writing his re- 
ports—any other would be wasteful of 
journal space and readers’ time. But neither 
should one confuse the deductive presenta- 
tion with what actually occurred. 

The situation is further confused by the 
analyses of scientific procedures made by 
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logicians. Logic was developed in an effort 
to decide which side won, 
useful. 


tists do. 


And it is very 
But it does not tell us what scien- 

So a false idea has developed of 
what scientists are like and how they work. 
We have been led to believe that reason is 
the chief method—even that reason is the 
only method—by which science advances. 
Whereas in fact the part that reason has to 
play is not so much in the seeking of 
knowledge as in the verifying of knowledge, 
in the interpretation of new facts, and in 
their application. I am not decrying reason. 
But I would not deify it. I would not make 
reason the goddess of science either in the 
research laboratory or in the elementary 
school. 


Scientists and Children 

In his book on Science and Method, 
Henri Poincaré classified mathematicians 
into two groups, and others have made 
similar classifications of other scientists. 
One group seems to be best suited to 
exploratory research, and the other to de- 
velopmental research. Like most categories 
these are probably not discrete. But let us 
look at scientists engaged in exploratory 
work, for in them we can discover many 
of the same characteristics we can find in 
children. And we are concerned, after all, 
with children. 

These research scientists have much in 
common with children in elementary 
schools. And by the same token children in 
elementary schools have much in common 
with research scientists. Both groups have 
curiosity beyond the common measure in 
adults. Both explore areas of knowledge 
unknown to them. Both accept as an act 
of faith that knowledge is worth the getting. 
Both get their knowledge in spurts—a pe- 
riod of activity, a plateau, activity again, 
and leveling off. Both will often confess to 
ignorance. Both have, to a certain extent, 
what G. K. Chesterton called “an almost 
eerie innocence of the intellect.”” He said: 

When a man splits a grain of sand, and the 
universe is turned upside down in consequence, it 
is difficult to realize that to the man who did it, 
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the splitting of the grain is the great affair, and 
the capsizing of the cosmos quite a small one. 
It is hard to enter into the feelings of a man 
who regards a new heaven and a new earth in the 
light of a by-product. 


Both children and research workers have 
ideas of what is important that differ from 
the ideas of the common run of men. Both 
are somewhat opportunistic—they’ll follow 
up a clue which occurs only by chance. Both 
work best on problems which they choose 
for themselves. Both are inclined to observe 
things somewhat more minutely than the 
rest of us. Both use reason and sometimes 
rationalization to prove that their ideas are 
right. And both must learn that what they 
discover is sometimes wrong and never 
more than partly right. 
turous. 


Both are adven- 
Both are imaginative. Both find 
high reward in the thrill of discovery. 


Suggestions for Children’s Science 

Now these similarities tell us something 
of what is desirable in helping children in 
scientific problem solving. I shall have to 
leave the consideration of most of them to 
you. This is what four of them suggest 
to me: 

(1) First, of course, is curiosity. Curi- 
osity is what moves the child to discover the 
world in which he lives : what is himself and 
what is not self, what is hard and what is 
squushy, what is cool and what is warm, 
that things fall downward, that he can’t 
quite reach the sky. 

When a child has gained a working 
knowledge of his environment, he goes to 
school. He learns to read. All too often, 
the keen edge of his curiosity is dulled. He 
is told to read about a magnet. Or he is 
given the answer to his questions. 

Curiosity impels a child to seek knowl- 
edge new to him about the world. And 
curiosity impels the research scientist to 
seek knowledge new to man. Curiosity has 
been called the first requisite of a research 
worker. 


It is valuable. Shall we not keep 


it keen? Shall we not foster it? 
(2) Next is observation. It is a salutary 


experience to take a child of four or five 
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over the route you drive daily. He points 
out many things that you have never ob- 
served. Tomorrow’s drive to work will be 
far more fun than yesterday’s, for you will 
see the streets as his observing eyes saw 
them today. 

So too the scientist sees things that other 
persons miss. For he does not confine his 
attention to the things he expects to see, 
but watches for other things as well. It is 
said of Michael Faraday that he always 
asked what he should look for when some- 
one showed him an experiment, and then 
he looked for other things, too. 

And this is what Charles Darwin said of 
himself : 

I have no great quickness or apprehension of 
wit .. . My power to follow a long and purely 
abstract train of thought is very limited ... My 
memory is extensive, yet hazy . . . On the favor- 
able side of the balance, I think that I am 
superior . . . in noticing things which easily escape 
attention, and in observing them carefully. 


Of course, the thing observed becomes 
significant only as the observer relates it to 
relevant experiences. The greater the num- 
ber of his experiences the greater the chance 
that his observations will become significant. 

Consider a story from the life of Pasteur. 
He was curious to know how anthrax could 
persist so long. The organism was still 
active in a field twelve years after sheep 
dead of the disease had been buried there. 
One day Pasteur observed a patch of soil 
different in color from the surrounding soil. 
He learned that it was near the grave of 
sheep dead of anthrax, buried the year 
before. He observed earthworm castings in 
this patch. And he wondered whether 
worms could bring to the surface anthrax 
spores from the humus surrounding the 
dead sheep. So he inoculated a guinea pig 
with earth contained in a worm from that 
patch of soil. Thus it was learned that 
sheep could get anthrax by grazing in a field 
years after other sheep that died of the 
disease had been buried there. 

Yes, careful observation is valuable. 
Should not powers of observation be 
encouraged ? 
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(3) Next is imagination. Children, we 
know, have fertile imaginations. So do 
scientists—creative scientists. Imagination 
is not the prerogative of poets only. “Again 
and again,” said Max Planck, “the imagi- 
nary plan on which one attempts to build 
up order breaks down and then we must try 
another. This imaginative vision and faith 

. . are indispensable.” 

We know how John Dewey analyzes 
conscious thinking. First there is awareness 
of a problem. Then a suggested solution 
comes into the mind, or more than one. It 
just comes. It is not deliberately created 
by the thinker. When a solution has been 
suggested, reson is brought to bear upon it, 
to accept it, or to reject it. But where does 
the suggested solution come from? Past 
experiences? Chance? Imagination? 

The suggested solution may lead no- 
where. Faraday said that nine of every ten 
of his ideas were useless. But Faraday had 
the ideas. He had imagination. So did 
Newton, and so did Dalton. And Newtonian 
mechanics and Daltonian atoms have been 
very useful, although “not in accord with 
facts” today ! 

Many of us have long been suspicious of 
the use of analogy in science. And I for 
one will retain my suspicion. But analogy 
is very useful. Kekulé found the idea of the 
whirling snake with its tail in its mouth 
very valuable indeed. And Clerk-Maxwell’s 
“little demon” (for whom the second law of 
thermodynamics might not hold) enabled 
men to comprehend the relativity of natural 
law. 

Let us not spurn our fancies. Rather let 
us turn them to useful purpose. Reduce 
them to hypotheses. Balance them by criti- 
cism. But do not crush them. Imagination 
may lead nowhere. But lack of imagination 
also may lead—nowhere. 

(4) And finally, to children and to scien- 
tists alike, discovery brings joy. “My heart 
began to beat violently, the blood rushed to 
my head, and I felt much more like fainting 
than I have done when in apprehension of 
immediate death.” It is a scientist speak- 


mort. 
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ing, Alfred Wallace, describing his “intense 
excitement” when at last he captured a new 
species of butterfly. 

“The joy I felt at the prospect before me 
of being the instrument destined to take 
away from the world one of its greatest 
calamities . . . was so excesSive that I some- 
times found myself in a kind of reverie.” 
That is Edward Jenner, after he had demon- 
strated that people could be protected 
And Claude Bernard 
said: “The joy of discovery is certainly the 


against smallpox. 


liveliest that the mind of man can ever 
feel.” 

We know children enjoy discovery. We 
have seen a child’s face light up when he 
has discovered something for himself. We 
have watched him cavort around the room 
because his joy is too great to be contained. 
Shall we not let him have this joy often? 


Let the Children Learn 


“One of the great tasks of . . . education 
is to impart the life sciences and the physi- 
cal sciences in a manner which will preserve 
That is 
May I 
suggest that we undertake this task with 
consideration of how scientists do work, 
rather than of how people think they work ? 


both rational and spiritual values.” 
a quotation from Gesell and Ilg. 


We may have some chance of success if we 
let children learn as scientists learn. 
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Said Safed the Sage: 


Men do walk, not by any process of Bisym 
metrical Progressive Motion, but by Hitching one 
side Ahead, and then Pulling the other side up and 
a Little Ahead, and by throwing the Center of 
Gravity out of Plumb and catching themselves 
before they fall, so that in falling forward but 
never striking, and wabbling ahead with first one 
foot and then the other, we contrive an approach 
to Consistency through Inconsistency. And the 
process of the Advancement of Human Knowl- 
edge, yea and of Human Goodness, is more or 
less Like Unto it. 


May we so wabble ahead! 


Postscript 


When a title is assigned to you as the 
topic for a paper, there are two things you 
can do. You can take it literally, and speak 
to it logically. Or you can use it as an 
excuse to try out on an audience the 
thoughts you have been thinking that are 
more or less related to the general idea. | 
have chosen the latter course today. | 
thank you for your indulgence. 

And I think I should acknowledge that 
my thoughts have been influenced by a cer- 
tain book I have recently read, and some of 
my illustrations have been cribbed from it. 
The book is The Art of Scientific Investi- 
gation by Professor W. I. B. Beveridge 
( Norton, no date). 

Safed the Sage was William E. Barton, 


whose “parables” are unhappily out of print. 


SCIENCE, DEMOCRACY AND EDUCATION * 


Ropert ULicH 


Harvard Graduate School of Education, Harvard University, Cambridge, Massachusetts 


HERE is no sense in reiterating the ab- 

f ooechat “democracy” if we want the 
younger generation to understand the true 
spirit, the blessings, the sacrifices and the 
obligations of a good society. The demo- 
cratic spirit can be awakened in youth only 
by allowing them to participate in activities 
which require critical observation, initiative, 
a rational approach to the problems of life 
* Paper presented at National -Council for 


Elementary Science meeting, February 9, 1952, 
Boston, Massachusetts. 


and the universe, and the sense for human 
achievement through cooperation. 
Whatever the various constituent factors 
in the growth of democracy may have been, 
there can be no doubt that one of them is 
science, not only because it has contributed 
to man’s cooperation with nature and thus 
made his life freer and more comfortable, 
but also because it has cultivated in man 
the virtues just mentioned. Science has 
made him observing, it has given him the 
courage of unhampered initiative and 
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reason, and it has told him that there is no 
progress in mere speculative isolation but 
only in cooperative thinking and acting. 

But these qualities of the scientific atti- 
tude have been emphasized by so many 
textbooks that there is no need of further 
elaboration. What we should have learned 
by now is that these qualities, valuable 
though they are, do not guarantee a full 
civilization. As we have seen in the recent 
past, they may even destroy it if used for 
diabolic purposes. 

The future of democracy, rather than 
depending on the mere progress of science, 
will depend on the total cultural and meta- 
physical framework in which it operates. 
That which we all feel as the crisis of 
modern civilization is not science in itself 
being wrong, but its working in a cultural 
setting fraught with the dangers of inuer 
disintegration. 

However, it may be safely asserted that 
certain factors in this process of disintegra- 
tion result from misunderstood science—to 
repeat, not science per se, but science mis- 
understood. 

Let me mention but two of these factors 
because they have direct bearing on the 
work of the teacher and the future of our 
youth. 

One is the master complex that has come 
over man as the result of his so-called “con- 
trol over nature.” Certainly, man _ has 
“changed the face of the earth,” built dams, 
roads, and powerful machines. But does 





that really justify a feeling of man’s almost 
absolute superiority over God’s creation? 
Sir Francis Bacon, the first great philoso- 
pher of the inductive or “scientific’’ method, 
the man responsible for the phrase that 
“knowledge is power,” says in Novum 
Organum: 


“For nature is only subdued by 
submission.” 


In other words, only by first understand- 
ing and then obeying the laws of nature can 
the scientist make new discoveries and the 
engineer build bridges and airplanes. They 
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are not unsimilar to the farmer and the 
gardener whose efforts depend not only on 
their skill and insight, but also on the co- 
operation of nature. Is not man himself 
part of it? Hence would it not be much 
more modest, more correct and therefore 
more productive if we felt ourselves the 
trustees, or the guardians of nature, rather 
than repeating the dangerous and arrogant 
slogan of man as the master? 

The moment we have acquired this atti- 
tude of modesty we will also appreciate the 
second factor which, from my point of view, 
also comes from misunderstood science and 
is a menace to human civilization, namely 
the haughty and = supercilious derision 
among many scientists—not the best ones! 
—of all that smacks of anything philosophi- 
cal, metaphysical, and especially religious. 
True, it is one of the great achievements of 
science that it has freed us from many 
superstitions. But if it deprives man from 
his feeling of belonging to, and participating 
in an Order which is far greater than man 
himself, then science becomes just another 
superstition, perhaps the most perilous 
which has existed so far. 

The moment we comprehend that man’s 
control over nature is only partial, and even 
then contingent on his obedience to the 
great laws of the universe, then a deep feel- 
ing of reverence, rather than of boastful ar- 
rogance, should pervade us. I do not argue 
with the scientist who says that in his 
laboratory experiments he has to look for 
cause and effect as objectively as possible, 
without any admixture of preconceived 
opinions. But, on the other hand, I assert 
that the scientist should be not only an 
experimenter, but a full and mature human 
being. And it is the characteristic of such 
a human being that he does not take isolated 
facts and methods for the whole, but tries 
to see them in ever widening contexts of 
thought. However much the scientist may 
feel compelled to approach the isolated ob- 
jects of his research from a “mechanical” 
point of view, he cannot understand himself 
as a thinker and scientist, and still less as a 
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member of an aspiring society, unless he 
recognizes the freedom, but also the belong- 
ingness of man as part of a world in which 
what we call “nature” and “spirit’’ cooper- 
ate in a wonderful and mysterious way. 

Says the English scientist Michael 
Polanyi in his excellent book The Logic of 
Liberty: 

“The coherence of science must be re- 
garded as an expression of the common 
rootedness of scientists in the same spiritual 
reality.” Albert Einstein speaks of the 
“sense of wonder” as the most beautiful 
experience man can have. And Albert 
North Whitehead says: 

“Nothing is more curious than the self-satisfied 
dogmatism with which mankind at each period of 
its history cherishes the delusion of the finality of 
its existing modes of knowledge. Sceptics and 
believers are all alike. At this moment scientist 
and sceptics are the leading dogmatists. Advance 
in detail is admitted: fundamental novelty is 
barred. This dogmatic common sense is the death 
of philosophic adventure. The Universe is vast.” 

Now, the teachers in our elementary, or 
secondary schools, or even in our universi- 
ties may say that all this is not their con- 
cern. They have to teach the rudiments of 


science. Surely, they have. But whether 
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they want it or not, at the same time they 
form the minds of the young. There is no 
absolute neutrality in teaching. A sceptical 
smile of an admired teacher might change 
a child into a cynic. And omissions are not 
only indications of a gaping void; they are 
also commissions in that they may prevent 
a child from developing convictions and 
ever widening horizons of view. 

A culturally illiterate scientist, therefore, 
is a danger to humanity. Only that form 
of science and that mode of scientific teach- 
ing can be a help to decent and productive 
living (and this, so I believe, is meant by 
“democracy”) which offers not merely 
scraps of scientific information, but un- 
folds in the child as early as possible the 
sense of comprehensive insight and human 
belonging. 

Let me once more quote Whitehead : 

“The ultimate motive power, alike in science, 
in morality, and in religion, is the sense of value, 
the sense of importance. It takes the various 
forms of wonder, of curiosity, of reverence or 
worship, of tumultuous desire for merging per- 
sonality in something beyond itself. This sense 
of value imposes on life incredible labors, and 
apart from it life sinks back into the passivity of 
its lower types.” 


SOME PROBLEMS FACING CHILDREN * 


BEATRICE J. HURLEY 


School of Education, New York University, New York, New York 


Seow are confused times. These are 
anxious times through which we are 
passing. One has only to look about and 
talk to folks or to read the daily press to 
know that trouble, worry, anxiety, fear 
None of us here in 
this room has escaped all of the tensions 


abound in many places. 


and strains of these anxious days. 

As teachers we find our colleagues appre- 
We find parents 
distraught about the rearing of their chil- 
dren. 


hensive, fearful, insecure. 


Old modes of life are rapidly being 
replaced by new ways. Upon many fronts 

* Paper presented at National Council for 
Elementary Science meeting, February 9, 1952, 
Boston, Massachusetts. 


We have no 
authotity to which to turn for comfort. We 
have only ourselves. 


authority is being questioned. 


Others, before us, have lived through 
anxious times but perhaps the aspects of 
the present situation which intensify our 
anxieties are the apparent contradictions 
with which American people are dealing. 
On the one hand an interdependent, united 
world—on the other a divided world; on 
the one hand international cooperation ; 
on the other narrow nationalism; on the 
one hand demobilization and on the other 
mandatory universal military training. 
These are but a few of the paradoxes of 
modern life. 
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There is abroad in our land a fierce 
struggle to own men’s minds. This mani- 
fests itself in two conflicting ideologies re- 
garding the intellectual liberty of man. This 
struggle is clear cut and persistent. 

It manifests itself in parent-child rela- 
tionships where parents seek to impose adult 
standards upon immature human beings. 

It manifests itself in teacher-child rela- 
tionships where schools put a premium 
upon conformity to dull gullability. 

Children, inevitably, reflect the anxieties 
and worries of their parents. So in times 
of great tension on the part of adults we 
would expect to find reflections of these 
tensions present in our children. And in- 
deed we do so find them. They are inter- 
woven into the total behavior pattern, inter- 
mingled with the substance of daily life and 
growth—they are a part of the deep, basic 
concerns of youth. 

Some reveal their tensions in restless- 
ness—others in discouragement. Some 
manifest their strains in running away from 
life—others in attacks upon what appear to 
be direct causes of conflict. 

Let us now come directly at some of the 
problems we as teachers are called upon 
to help children solve. First among many 
is the problem of developing moral and 
ethical values by which to live. Children are 
born neither moral nor immoral; neither 
good nor bad. They are born amoral. They 
become moral beings as they absorb the 
value standards of parents, teachers, and 
peers with whom they mingle. Morality 
develops from cultural patterns. Conscience 
develops as a result of experiences and 
relationships with others. Each child ac- 
cepts the standards of rightness and wrong- 
ness—goodness and badness from the com- 
monly accepted value patterns of his group. 

It is here that children face a real 
dilemma. For there is today no clear cut 
yardstick for measuring morality. Dual 
standards practiced by adults confuse our 
a lovable and un- 





young people. Father 
derstanding parent in his own living room 
instills one brand of behavior—yet in his 
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public life he operates frequently on a very 
different basis. He has in fact two codes 
of morality, one for private and another for 
public use. Mother tells her teen age 
daughters not to drink, yet in her own social 
life, she, herself operates under a different 
code. 

Teachers on the one hand tell children 
not to fight—yet on the other hand they 
urge children to stand up for their rights 
to fight back if necessary even if one has to 
get tough about it at times. 

Our children are encountering many vari- 
ations in adult behavior. Is it any wonder 
that many of them are having difficulty de- 
veloping their own value standards? Per- 
haps we should ask ourselves— 

Can we raise a democratic people in at- 
mospheres of rigid controls ? 

Can we raise a moralistic people in atmos- 
pheres of no choice? 

So much for the difficulties children face 
in developing moral and ethical values. Now 
to a second problem. This one concerns 
itself with the problem of becoming a co- 
operative social human being rather than a 
competitive one. Young people are con- 
stantly seeking self-identity and better ways 
of relating to other human beings. 

If we follow the research done by Mon- 
tague, Cannon and others we become con- 
vinced that man is a social being—that 
there is nothing in his nature which makes 
him want to get ahead of, or beat, or out- 
stretch his fellow man. Indeed evidence 
now is abundant to support the theory that 
quite the opposite is true. Cooperation is 
natural and necessary in all forms of life. 
Conception itself, even in lower forms of 
life, implies cooperation. 

What then is the effect upon children 
when mother says, “see who can finish his 
cereal first”, and teacher says, “Let's see 
who can do the most arithmetic problems in 
the next five minutes”. 

Adults who instill competitive motives 
rather than employing cooperative tech- 
niques with young people are raising a 
barrier in human relationships which is hard 
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to surmount. Aggressive and acquisitive 
behavior is not conducive to social interplay. 
Peer relationships do not develop satisfac- 
torily under highly competitive conditions. 
The “in group” and the “out group” are 
constantly warring. 

Developing satisfactory peer relationships 
are the long-long thoughts of youth. Co- 
operation—not competition helps children 
develop satisfactory social relationships. 

And here is a third problem many chil- 
dren. face 





especially in our modern schools. 
It has to do with pressure to achieve in 
accordance with middle class adult stand- 
ards of the teacher. 

Allison Davis has clearly delineated this 
problem for us. He describes the varying 
expectations held for children in different 
social class groups. 

Take Johnny as an example. He was 
born into a lower class group. The values 
he holds run something like this—it’s sissy 
to be good in your work at school ; school is 
something to leave as soon as you can so 





that you can get a job; bad language 
profanity and toilet talk help you stand in 
with your pals; sexual talk is o.k. and it’s 
also expected that you fight at the drop 
of a hat, and parental supervision is lax. 

Now Johnny’s teacher in all probability 
holds quite another set of standards. She 
likes Mary—a middle class child—who be- 
lieves it’s good to study hard and get A’s; 
that nice people do not fight; that sexual 
talk is tabu; that cleanliness is next to 
Godliness, and parental supervision is strict. 

Most of the Johnny’s have a difficult time 
building anything like satisfying interper- 
sonal relationships in school. The teacher 
in her zeal to get conformity to her middle 
class value pattern usually fails woefully to 
be of help to Johnny as he deals with his age 
group. 

What we are saying here is that expec- 
tations, standards, values vary from culture 
to culture and among various social classes 
within a given culture. Teachers must learn 
to understand and appreciate these varia- 


tions in order to help young people grow in 
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ability to handle interpersonal relationships 

This problem has cumulative effects. For 
failure as infants and children to grow to 
full stature as persons at each succeeding 
developmental stage, seems to make it ex- 
tremely unlikely that persons can attain full 
Perhaps Strecker’s ob- 
servations regarding the immaturity of our 


stature as adults. 


present adult population is closely related 
to this phenomenon of rush-hurry early 
pressure to succeed which we so frequently 
inflict upon children. 

In the light of the foregoing what do we 
need and expect from teachers for today’s 
children? We need teachers who are capa- 
ble of being interpreters of children’s prob- 
lems. We need teachers who have more 
than just salivary feelings and reactions 
about their work. 

We need to help parents understand that 
early pressures to achieve do not necessarily 
result in growth. We need teachers who 
who through experience know— 
that early pressure to obtain glibness in 
using symbols, frequently does not result in 
insight for the learner. 


believe 





We need teachers 
who realize that although formal learning 
may appear to be efficient it is only func- 
tional learning that really is efficient. Also 
do we need teachers who know that learn- 
ing is a gradual business and that it re- 
sults from being in on an_ experience 
rather than having been pushed for an 
sarly generalization. Remember a _ gen- 
eralization isn’t a generalization until YOU 


make it. Early pressure to accept gen- 


eralizations often leaves the child floun-- 


dering, it passes over him leaving him 
confused and thinking poorly of his ability 
to learn. Teachers who really help children 
with their problems are people who help 
them meet their needs all through the grow- 
ing, developing years. These needs include, 
among others, the following : 

Support of the teacher as one develops 
competencies for oneself. 

Help to develop peer relationships as one 
gets a bit older. 
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Help in identifying and accepting their 
sex role as it is dictated by their culture. 

Help in gaining command of skills, for 
school is the business of children. 

Help, as they grow older, in establishing 
comfortable relationships with the opposite 
sex. 

Help in developing ever widening inter- 
ests through exploring all manner of mate- 
rials and situations. 
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And, of course, help all along to clarify 
and strengthen moral and ethical values. 

These are anxious times. These are con- 
fused times. Yet there is evidence that all 
of us working together for democratic goals 
may yet build a better world for children. It 
will at least be to our undying credit if 
history can write of us that we gave all we 
had in this worthwhile endeavor. 

Where are you in the ranks? 


SUGGESTED QUESTIONS FOR THE DISCUSSION GROUPS * 


THERESA J, LAMMERS 


State Teachers College, Westfield, Mass. 


N thinking over my assignment I tried to 
I place emphasis upon the word “today’s” 
in the topic “Science for Today’s Children”, 
and to select from a large number of possible 
questions for discussion some that seemed 
to have special significance in our present 
disturbed world. In accordance with the 
thought of our speakers so far, and with 
the theme of this conference in mind, | 
would like to suggest the following ques- 
tions as worthy of exploration in the dis- 
cussion groups: 

Can elementary science help children 
develop perspective relative to science as a 
social force in the modern world? In today’s 
troubled world it is essential to get a long 
view on human progress and development 
if we are to keep our confidence and reas- 
surance. A short view, focused too closely 
on immediate perplexities, breeds discour- 
agement, fear, and apprehension. We have 
in the world today many adults who are 
taking a very short and pessimistic view of 
the contribution that science has made to 
social progress—a view limited mainly to 
the atomic bomb and the use of science in 
warfare—and these views are being com- 
municated to children. Can we combat this ? 

Can elementary science help children find 
freedom from fear? We hear much about 

* Paper presented at National Council for 
Elementary Science meeting, February 9, 1952, 
Poston, Massachusetts. 


the lurid and hair-raising experiences to 
which modern children are _ subjected 
through comics, movies, radio, and televi- 
sion, and the dreadful effects these have on 
them. What we often forget is that the 
children who respond so violently to these 
experiences are apt to be fundamentally 
disturbed children who are prone to be 
upset in many situations. The problem then 
becomes one of getting at the underlying 
causes of fears in children. These are many 
and subtle, but prominent among them is 
the failure to help children to build an 
adequate understanding of the world about 
them. If we can help children to achieve 
reassuring insights into the realities of the 
environment they will have a_ bulwark 
against many kinds of stimulation which 
are unfortunate but unavoidable characteris- 
tics of modern living. 

Can elementary science help children un- 
derstand themselves? Few children develop 
a true evaluation of themselves. They see 
themselves as their parents see them, or 
their relative, teachers, friends. Often the 
idea of himself that a child has developed 
at home is rudely shaken when he gets to 
school and becomes the basis of emotional 
conflict and tension. For emotional security 
in a troubled world a child needs to be 
helped to an accurate appraisal of himself 
—to find out what he is really like and to 
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be encouraged in his strengths and helped 
I think ele- 
mentary science has something to contribute 


to cope with his weaknesses. 


here. 

Can elementary science help children to 
accept and understand the sex role they 
must assume in their culture? We know 
today that this kind of education, for better 
or for worse, begins almost in the cradle. 
A conscious use of our opportunities in the 
school as early as possible is surely indi- 
cated if we are going to help obviate one 
of the major causes of tension among young 
people. 

Can elementary science help to reinforce 
the bonds of family life? We all know that 
the experience in London during the war 
indicated that on the whole many children 
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were better off in the midst of danger but 
with their family groups than they were 
in places of greater safety but separated 
from their loved ones. In a troubled world 
the security of the inner circle in everyone’s 
life becomes more than ever important. 
Does elementary science have anything to 
contribute here ? 

Can elementary science help in the de- 
velopment of harmonious human relations? 
This is a very broad question and has many 
ramifications, but I would think especially 
of two: (1) by helping to eliminate preju- 
dice toward other people (2) by developing 
the ability to do group planning and prob- 
lem solving, that is, to co-operate with 
others in meeting the challenges of modern 
living. 


REPORTS OF GROUP DISCUSSIONS * 


Recorded by Students of John Read, 


HE three reports which follow indicate 
pate of the highlights of the discussion 
groups. Reading the reports is not intended 
to be a substitute for actual participation in 
the discussions. Perhaps, however, the 
reports will serve to indicate the areas of 
concern of teachers and will give some evi- 
dence of their present thinking on the prob- 
lems discussed. 


SCIENCE IN ELEMENTARY EDUCATION 


This report is based on the findings of 
the Panel Discussion on Science for To- 
day's Children, Primary Grades. 

Problem: Shall the Science Curriculum 
in the Elementary School stress continuity 
of subject matter, or shall the time be used 
as the occasion arises? Shall we grasp 
opportunity as children bring in material 
and interest is shown? Or shall we adhere 
to the outline rigidly? Much was said on 
both sides of the above questions which re- 
sulted in the following opinions : 


* National Council for Elementary Science, 


3oston Conference, February 9, 1952. 


30ston University, Boston, Massachusetts. 


The teacher should integrate material or, 
if possible, all the teachers should make a 
log during the year which may be passed 
on to the teacher in the next grade. 

Others seemed to feel that many logs 
should be kept. However, this would not 
accomplish their aim. One person brought 
out a very important point, “The important 
things to keep in a log are the values that 
children get from their experiences, rather 
than material covered.” This statement 
seemed to answer the question of logs, if 
anybody was in doubt of which idea to use. 

The discussion then shifted to the prob- 
lem, “Should specialized training be of- 
fered in college for the first two years, or be 
deferred until the last two years?” Com- 
mendation for Dr. Read was given by a 
teacher who had received training under 
him at Boston University, School of Edu- 
cation. He said that Dr. Read was very 
much in favor of specialized training. He 
advocated study at the College of Liberal 
Arts for the first two years followed: by an 
integrated course of study the last two 
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years at the School of Education. He also 
mentioned that field trips were excellent 
experiences in the field of science for boys 
and girls, particularly in the primary 
grades. 

Some felt that there should be some con- 
tinuity in teaching science. Children in 
Kindergarten through Grade Three should 
have experiences which can be built upon 
when they approach the upper grades. 

Others felt we should make use of the 
teachable moments whenever they appear. 
In that method an incidental experience 
then becomes the planned one. A teaching 
guide should not become routine procedure 
but a pattern to follow. 

The general feeling was that the course 
of study should be elastic and cover’ materia! 
in which children are interested. All felt 
that it was most important for the teachers 
to become well acquainted with at least the 
course of study of the grades above and 
below the one which they teach. 

The teacher should become a good lis- 
tener allowing the children to explore and 
learn for themselves, guiding them only 
when it is necessary. 

Some further helpful suggestions that 
were brought out during the discussion 
were: 

1. Try to bring about emotional stability 
in the child through the science class. 

2. Use visual aids, such as visits to the 
museum and to the zoo; also film strips 
and slides. These are among the best in 
teaching a class. 

3. Aim to develop science problem solv- 
ing techniques in children. 

4. Encourage stimulating environment in 
the classroom to aid children. 

5. Collect and organize outside material 
for stimulation of pupils. 

6. Do not differentiate between sexes in 
regard to specific areas for each sex to 
work in. 

7. Help the child to live with failures. 
To recognize failure stimulates thinking in 
children. 
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8. Make today important for children. 
Let the child /ike today instead of living for 
the future. 

9. Recognize the child as a person. 

Conclusion: The session ended leaving us 
with the feeling that much more could have 
been said on both sides of the question, and 
also the realization that no far-reaching 
conclusion had been drawn. However, the 
Panel provoked much thought and stimu- 
lated the thinking of the younger members 
because they were aided by the material 
offered by the more experienced teachers. 
These more experienced teachers were 
eager to help and be a service to the younger 
members. Thus they also gained inspira- 
tion and enthusiasm. 


Panel. Members : 
Mildred Swearingen, Chairman 
Glenn O. Blough 
Muriel Crosby 
Reta Hubler 


Report prepared by : 
Marjorie McIntosh and 
Marilynn Sibulkin 


oe 


This report is based on the findings of 
the panel discussion on Science for Today's 
Children, Intermediate Grades. 

The major question for discussion was 
“What are the present problems of chil- 
dren, and how can science help solve these 
problems? Several questions were identi- 
fied. These questions and the related dis- 
cussion follow : 

1. Can science help children to develop 
perspective, and will this perspective help 
the child’s anxiety ” 

a. We need to develop a long view of the 
contributions of science to social progress. 
People have shortened their perspective to 
consideration of individual parts of science, 
such as the atomic bomb, and in this way 
grown to think of science as destructive. 
A historical view of science and its con- 
tributions to culture will help us gain this 
wider perspective. 
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b. The best way to develop perspective 
is to tie together the fields of social science 
and natural science. The causes of our 
existence are in the field of natural science 
and the results are in the field of social 
studies or human relations. 

c. There is a danger, in teaching chil- 
dren, of excess generalization from a lim- 
ited amount of experience. Proofs of sci- 


entific laws (such as water evaporates ) 
should be based on many experiments— 
not just one in class. In order to develop 
perspective, the teacher should explain to 
the children that many experiments have 
taken place before the one done in class. 

d. Class demonstrations are nonetheless 
important to show children the application 
of the law in real life and thereby give 
them perspective. 

e. Children want answers—they are nat- 
urally curious. The teacher must satisfy 
this desire to know and also infer that a 
fact has not necessarily been proven by this 
one experiment. 

f. Children accept a demonstrated law as 
a fact when they are satisfied that it is 
true. There is a value in repeating the 
same experiment in successive grades until 
its law is grasped and accepted by all the 
children. 

g. Children will interpret an experience 
and make their own generalizations, unless 
the teacher helps in the interpretation and 
directs them toward a correct generaliza- 
tion. 

2. Can science help children to accept 
and understand the sex role? 

It was agreed that the school does have 
a responsibility. There were various 
points of view expressed. 

a. In some schools, child study groups 
have been organized to encourage parental 
discussion. 
discussion involving 


b. Some parents 


and children together is important. Par- 
ents and children, for example, can view 
films on growth and development followed 


by group discussion. 
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c. Treat children individually—present- 
ing information on sex questions when 
there is curiosity, maturity, and readiness 
to accept information. Child study groups 
are useful to teach parents how to teach 
their children. 

d. Sex education should be developed 
within the content of the regular science, 
health and safety course, and not examined 
out of context. 


e. Because sex education is more than 
just objective facts, and involves emotional 
and spiritual and moral values, it is the 
responsibility of the home to educate the 
child. The home is not doing the job. 
Parents are too willing to dump the prob- 
lem on the school. There should ideally be 
a cooperative system between the home and 
school, the parents laying the ground work 
and the schools presenting the biological 
facts. 


3. How 
with the wide area of content material in 


does the science teacher deal 
this subject and in others which she is 
teaching? And how can the teacher keep 
in touch with recent developments so as to 
properly interpret today’s environment ? 

The importance of using the wide variety 
of community resources was pointed out. 
Tools and people in the community are ex- 
cellent sources for additional information. 
Help with these questions should be given 
in the teacher-training schools. This can 
be done by helping teachers become familiar 
with up-to-date science information and the 
scientific method. 

The teacher on the job must also con- 
tinually seek out information. The prob- 
lem-solving techniques are not applicable 
to all classroom situations which arise. It 
is the teacher’s responsibility to show the 
effect on the culture of science information. 

The comparative emphasis to be put on 
current interests such as rocket ships as 
opposed to the study of basic science con- 
cepts as found in text books in consecutive 
graded order was discussed. 


It was pointed out that it is dangerous to 
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put undue emphasis on rocket ships, for 
example, and ignore basic concepts. Dis- 
agreement was voiced to the implication in 
the above statement that basic concepts 
were being ignored in such a study. A 
description of how a group of children de- 
veloped a play about rocket ships was given. 
The illustration seemed to indicate that in 
their cooperative attempt the children 
learned more facts about science, as well 
as rocket ships than could ever have been 
“drilled into them’ in class. Their interest 
made them seek out additional material and 
made the study meaningful. 

It was urged again that a developmental 
plan within a good framework be made for 
the study of science. Children should be 
certain to have experiences in various areas 
such as: Timing Things; Earth; Universe; 
Matter and Energy; Man. 

It was pointed out that the development 
of culture in a child should be according 
to his felt needs. The teacher should lead 
the child to a healthy understanding of 
facts (using the scientific method—experi- 
ments, etc.) and tie this up with practical 
experiences. As a way of working with 
the class, it is important to let specialized 
interests be explored by groups and then 
presented to the whole class. 

There was a re-emphasis of the idea that 
every child learns something individual 
from every experience. The teacher may 
set up the framework but each child as- 
similates the given material differently. 
Therefore, the teacher should be a guide 
for the children. It is not necessary for the 
Often 
those who are not specialists, do the best 


science teacher to be a specialist. 


job of working with children. 

Some further suggestions were given for 
the teacher to keep in mind in working in 
the classroom. In order to help clarify the 
experiences children have already had and 
to become familiar with individual differ- 
ences, it is important to identify past ex- 
periences children have had and re-identify 
new problems to work on—identify things 
that concern them individually and collec- 
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tively. Then set up new experiences to 
meet these interests. 

To accomplish all these things, it is im- 
portant to have good teachers. Choosing 
teachers selectively and having increasingly 
better pre-service training programs will 
help provide better teachers. 


Panel members: 
John Sternig, Chairman 
Margaret Henderson 
Dale Leever 
Frederick McKone 
Helen Purcell 


Report prepared by: 
Constance Azoff and 
Edwina Bacigalupo 

x «x Ox 

This report is based on the findings of 
the panel discussion on Science for Today's 
Children, Upper Grades. 

The chairman of the panel set for it the 
task of giving each participant one idea that 
is workable. Whether or not this aim was 
realized cannot at the moment of making 
this summary be established. 

Questions raised, and the ensuing dis- 
cussion may be classified under three 
points. The summary represents an or- 
ganization of material under these points 
but not necessarily in the order of discus- 
sion. 

One part of the discussion was con- 
cerned with organizing the work in ele- 
mentary science—the degree of fixity of 
units, the extent of teacher planning, and 
Units 


can be planned by the teacher along general 


pupil planning in relation to this. 


lines, it was stated, and children can work 
within the framework of units to assist in 
planning the details. Questions raised by 
children in connection with an aquarium, 
for example, can be used as the basis for 
subsequent class activities. It was stressed 
that much of the work in science should be 
concerned with the important problems of 
the community, and with children’s prob- 
lems of all sorts. Since these may vary 
from year to year teachers (the word “sen- 
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sitive’ was used to apply to such teachers) 
ought to be free and able to modify their 
program in science in accordance with the 
changes in the problems. 

In response to further questions concern- 
ing the nature of these community and 
individual problems it was emphasized that 
they differ widely, and that community 
problems of rural and of urban areas are 
indeed disparate. Possibly as a precaution 
against elementary science pursuing these 
problems to a point beyond the children’s 
interest and ability to assimilate, it was 
stated that the nature of the subject-matter 
is of less importance than the way the 
teacher works with her group. Science 
should grow directly out of the needs of the 
children. 

Although such individual teacher—and 
class-freedom is necessary, the group felt, 





however, that some degree of guidance for 
teachers in the way of prepared units is 
desirable. In one school system teachers 
drew up a series of units with no idea of 
covering all of them, or each necessarily in 
its entirety. It was stressed that some sort 
of “scope and sequence” is desirable as, 
otherwise, important areas may be neglected 
or a given topic covered over and over 
again. Repetition of units is desirable, 
however, if the work is at an advanced 
level, and builds upon previous work. Some 
participants thought that there is little 
danger of undesirable repetition if the 
teacher is really close to her group and is 
using the method of pupil planning. 

A second group of questions were con- 
cerned with activities suitable for children 
and ways of working with children. Here, 
again, the desirability of using childrens’ 
questions as a basis for some, at least, of 
the science work was emphasized, and it 
was asked what technique should be used 
in eliciting questions. With a sidewards 
look at the basis of curiosity in children 
(characterized as often the result of fears) 
school situations in which the science work 


grew out of students’ questions were de- 
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scribed. Students will readily state their 
problems in situations where they know the 
questions are welcomed and where class 
action related thereto may follow. 

A number of other ways of working with 
children were suggested. In one, the sci 
ence work started in the fall on the basis 
of things collected (although one partici- 
pant warned against making elementary 
science merely a study of things) by the 
children during the-summer vacation. These 
were later organized into a class museum. 
Another participant spoke of an exploratory 
period during which the class members de- 
termined the science units on which they 
wished to work during the year. 

It was very significant, that a number of 
the participants saw in this way of working 
with children the best way of utilizing the 
abilities of very high I.Q. children and of 
taking care of individual differences, in 
general. It was emphasized that it is pos- 
sible to have a diversity of activities, e.g., 
model airplanes building, working with 
electricity, insect collection—all going on 
at the same time. The desirability of hav- 
ing children exchange ideas and materials 
with children in other parts of the country 
was also mentioned. 

A third, and smaller group of questions 
dealt with the relations between health 
and science-teaching in the elementary 
school. It was stated that schools have been 
too much concerned with health instruc- 
tion, and not enough with healthy living. 
One suggestion, completely in line with 
previous emphasis, was that health should 
be studied as a community problem. To 
such a study, science, the social studies, as 
well as the usual “health” materials will 
contribute. 

A conclusion, if one can properly be 
drawn to a report so brief, is that the 
methods previously described constitute ex- 
cellent ways of teaching elementary science. 
This involved: 

1. Using problems in the local commu- 


nity ; 
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2. Using problems that the children, 
themselves, feel are important ; 

3. Letting children have a considerable 
share of the planning for such work. In 
teaching elementary science in this way, 
teachers need not be afraid to admit they 
do not know all the answers. They, and 
the children working together, can obtain 
at least some of the answers as they work 
cooperatively together. 


STATE REPRESENTATIVES 


Panel Members: 
H. Emmett Brown 
Gertrude Bridge 
Richard G. Durnin 
Lorene K. Fox 
Russel Meinhold 


Report prepared |» 


Ruth B. Roberts 
H. Emmett Brown 


A REPORT TO THE NATIONAL COUNCIL ON ELEME 7.43 
SCIENCE ON THE ORGANIZATION OF THE STATi 
REPRESENTATIVES FOR 1950-51 * 


GEORGE GREISEN MALLINSON 


Coordinator of State Representatives, National Council on Elemenia ce 
Western Michigan College of Education, Kalamazoo, Michigan 


: has reorganized system of state repre- 
sentatives of the National Council on 
Elementary Science is about one year old. 
The recommendations for the reorganiza- 
tion were presented to, and accepted by, 
the members at the annual business meet- 
ing at the. Brown Palace Hotel in Denver, 
Colorado, February 12, 1950." At a meet- 
ing of the executive council on the same 
date the coordinators were asked to con- 
tinue in office and to implement the rec- 
ommendations they had presented. Hence, 
it would seem that this report is, in essence, 
an indication of the progress noted in the 
first year. 

Immediately after the action of the ex- 
ecutive council a list of names was drawn 
up by the coordinator, and sent to the 
president for approval. The persons so 
listed were members of the NCES and were 
recommended for appointment as _repre- 
sentatives for their respective states be- 
cause of previous contributions to the field 
of elementary science. 

On May 11, 1950 the president informed 

*A report delivered at the annual convention 
of the NCES in Detroit, Michigan, February 11, 
1951. 

1 George Greisen Mallinson, “A Report on the 
Organization of the State Representatives of the 


National Council on Elementary Science.” 
Science Education. 34 (October 1950): 259-61. 








the coordinator of his approval of the rec- 
ommendations, and requested that the co- 
ordinator ask their willingness to serve. 
Hence, letters were sent to the persons 
named together with copies of the constitu- 
tion and a statement of the duties of the 
representatives. 

The actual number of state representa- 
tives finally appointed was small for several 
reasons : 

1. A number of persons declined to ac- 
cept the appointment. 

2. The number of representatives is lim- 
ited to members of the NCES and to two 
per state. At the time of the letters of 
appointment the available list of members 
indicated that of the forty-eight states, 
thirty were not represented in the NCES. 

3. The letters of appointment were sent 
out late in the school year. 

However, the response seemed fairly sat- 
isfactory and as a result the following per- 
sons were appointed : 

1. N. E. Bingham 

University of Florida 
Gainesville, Florida 
2. Mildred Burghardt 
3469 H. Trinity Drive 
Los Alamos, New Mexico 


3. Robert H. Cooper 
3all State Teachers College 
Muncie, Indiana 
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4. Lewis D. Evans 
University School 
Ohio State University 
Columbus 10, Ohio 
. Adele Grant 
808 North Spring Street 
Los Angeles, California 
. George W. Haupt 
State Teachers College 
Glassboro, New Jersey 
. Helen Heffernan 
3416 Land Park Drive 
Sacramento, California 
8. Bonnie Howard 
Louisville Public Schools 
Administration Building 
Louisville, Kentucky 
9. Jack Hudspeth 
Steck Company 
Austin, Texas 
James A. Keech 
State Normal School 
Castleton, Vermont 
11. William C. Little 
R.R. No. 2, Garden 
Rocky Ford, Colorado 
12. Louise A. Neal 
Colorado State College of Education 
Greeley, Colorado 
13. Daisy Parton 
University of Alabama 
30x 1882 
University, Alabama 
14. Dorothy V. Phipps 
Chicago Teachers College 
6800 Stewart Avenue 
Chicago 21, Illinois 
15. Clarence M. Pruitt 
Oklahoma A & M College 
Stillwater, Oklahoma 
16. John G. Read 
Boston University 
Boston, Massachusetts 
17. Ann M. Ryan 
New York State College for Teachers 
Buffalo, New York 
18. Rubie E. Smith 
Murray State Teachers College 
Murray, Kentucky 
Harold E. Sturm 
University of Michigan High School 
Ann Arbor, Michigan 


on 


NI 


10. 


Place 


o 


19. 


As soon as the appointments had been 
completed three moves were made: 

1. A statement was sent to the represent- 
atives indicating their duties, namely : 


A. Dissemination of information to members of 
the NCES in the respective states. 

B. Dissemination of information concerning the 
NCES to non-members. 

C. Participation in programs for recruiting ad- 
ditional members. 
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D. Submitting annual reports to the president, 
or his delegate, concerning the representa 
tives’ activities during the year. 

E. Surveying activities in the field of elemen 
tary science in the respective states. 

F. Presenting papers and topics at state meet 
ings where such contacts may be made. 

G. Collecting materials published in the respec 
tive states in the field of elementary science. 

2. Letters were sent to the presidents 

and secretaries of all of the state education 

associations offering the services of the 
state representatives at conferences or wher- 
ever needed. 

3. Letters were sent to the professional 
journals in each state in which appoint- 
ments were made, indicating the name of 
the representative and requesting publicity 
with respect to the appointment. 

Since the appointments were made before 
the summer vacation period, another letter 
was sent to all of the representatives in 
October 1950, as a reminder of the duties 
of the office. A copy of the letter follows: 


WESTERN MICHIGAN COLLEGE 
OF EDUCATION 
KALAMAZOO 45, MICHIGAN 
October 13, 1950 


tional Council on Elementary Science, has re- 
quested that at the coming annual meeting of the 
National Council on Elementary Science a report 
be presented on the progress of the State Repre- 
sentative System of the NCES for its first year 
since reactivation. The meeting will be held dur- 
ing the Convention of the Association for Super- 
vision and Curriculum Development in Detroit 
next February. The following items will be 
reported : 

1. The names and positions of the State Repre- 
sentatives.+ (Please notify me of any change in 
position, rank or address.) 

2. The persons to whom notices of your ap- 
pointment were sent. 

3. Any replies or acknowledgments from said 
persons. ° 


The following items will be reported when 
information from the representatives is received: 

1. Any publicity given your appointment in state 
journals, newspapers or other publications. 
Clippings of such publicity will be appreciated 
sincerely. 

2. Any meeting at which you spoke or partici- 
pated as representative of the NCES. Please 
notify me of such activities and if possible send 
programs of the meetings. 

3. Listings of bulletins, syllabi or other publica- 
tions prepared for elementary science by states or 
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other school units. These are already being sent 
to me by some of the representatives. Any more 
that can be obtained will be appreciated sincerely. 

At this time I want to express my appreciation 
for your cooperation and for your future efforts. 
Further any suggestions, criticisms or comments 
on present or future plans will be appreciated 
greatly. 

My best wishes to you. 

Sincerely, 
George G. Mallinson 
Coordinator of State 
Representatives 
lm 

The following is a summary of the results 
of the three moves: 

1. Syllabi and courses in elementary sci- 
ence, as well as supplementary materials, 
have been received from a great number of 
the representatives. It would seem desir- 
able here to mention that Miss Helen Hef- 
fernan of California provided a complete 
series of pamphlets for elementary science 
published by the State of California. It 
was the belief of the coordinator that items 
from the materials were to be abstracted 
and published in the mimeographed leaflet 
discussed at the Denver meeting. How- 
ever, no request for them has been made by 
the publications committee. They are at 
the present time in the hands of the coordi- 
nator. 

An outstanding service was contributed 
by Miss Bonnie Howard, representative for 
Kentucky. Her letter that follows is self- 
explanatory. It may be stated here that 
Miss Howard has personally recruited over 
thirty members. 

October 26, 1950 
To the Principals, Supervisors and Elementary 
Teachers : 

As one of the State Representatives of the 
National Council for Elementary Science, I am 
extending a most cordial invitation to every one 
of you to join this group, the purposes of which 
are: 

1. To promote a science curriculum for the 
elementary grades beginning with the pre- 
school, which will be a part of the continuous 
and integrated science program for the entire 
school system, and that is also in harmony 
with the curriculum as a whole. 

2. To promote study of problems involved in the 


method and technique of instruction of 
science for the elementary school. 
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3. To encourage research in the field of elemen- 
tary science. 

4. To further the pre-service and in-service 
education of teachers in subject matter, 
methods and techniques of instruction for 
teaching science in the elementary school. 

Don’t you think it would be wonderful to have 
a good Kentucky representation in the national 
organization? If you care to join, you may send 
your dues, $2.00, to Mr. Glenn O. Blough, Spe- 
cialist for Elementary Science; Federal Security 
Agency, Office of Education, Washington 25, 
D, -&. 

Very sincerely, 
BONNIE C. HOWARD 

: ; Supervisor Intermediate Grades 
BCH/cjl 

2. A number of letters were received 
from the state education associations ac- 
knowledging the appointments of the state 
representatives. A sample of such a letter 
here follows: 

OHIO EDUCATION ASSOCIATION 
O. E. A. Building 
213-215 East Broad Street 
Columbus 15, Ohio 
July 10, 1950 

Mr. George G. Mallinson 
Coordinator of State Representatives 
National Council on Elementary Science 
Western Michigan College of Education 
Kalamazoo 45, Michigan 
Dear Mr. Mallinson: 

Thanks for the information contained in your 
letter of July 1. I shall make note of the fact that 
Lewis D. Evans is the contact man for any mat- 
ters relative to the field of elementary science. 

Yours very truly, 

: W. B. Bliss 
WBB :eau 

3. A number of clippings were received 
from state journals that gave publicity to 
the appointments of the state representa- 
tives. 

Science Representative 

Dorothy V. Phipps of the department 
of science, Chicago Teachers College, has 
been authorized as Illinois representative 
for the National Council on Elementary 
Science. 

Her duties include collecting informa- 
tion on activities in elementary science in 
the state and gathering publications and 
courses of study prepared. She will also 
be available as a resource person in mat- 
ters dealing with elementary science. 


ILLinoIs Epucation —_ January 1951 
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In essence, this completes the report of 
It is difficult to look back 
Yet, 
it does seem that the system of state repre- 


the coordinator. 
on the year as one of real progress. 


sentatives is more firmly established than 
heretofore. However, the following rec- 
ommendations seem desirable for putting 
both the NCES and the system of state 
representatives on a firmer footing. 

1. That within two weeks after the an- 
nual meeting, the persons who have not re- 
newed membership be contacted by letter 
by the secretary, and they be urged to renew 
such membership. In this way, the stability 
of membership will enable the coordinator 
to have a more stable group of representa- 
tives. 

2. That the coordinator be empowered 
to contact representatives immediately after 
the annual meeting 
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(a) to request their acceptance of the 
appointment for an additional term, and 

(b) to assure that they remain eligible 
for their appointment by renewing their 
membership. 

3. That the coordinator be supplied with 
the names of members as soon as they join. 
In this way it may be possible to appoint 
persons as representatives in states not now 
represented. The most recent list of mem- 
bers contained names of persons from many 
states without state representatives. Yet, 
it appeared too late for use. 

4. That the NCES prepare some pub- 
lication, or have some direct means for 
keeping in contact with its members. At 
present as stated by one representative, “All 
I can tell people when I ask them to join 
is that I'll send their dues to the treasurer.” 


A REPORT FOR 1951-52 TO THE NATIONAL COUNCIL ON 
ELEMENTARY SCIENCE ON THE ORGANIZATION 
OF THE STATE REPRESENTATIVES * 


GEORGE GREISEN MALLINSON 


Coordinator of State Representatives, National Council on Elementary Science 
Western Michigan College of Education, Kalamazoo, Michigan 


N February 19, 1951 your coordinator 
O received a letter indicating that the 
Executive Committee of the National Coun- 
cil on Elementary Science desired that he 


¢ for Council 


continue to serve in “arranging 


Representatives in each state.” Your co- 
ordinator accepted the confidence of the 
Executive Committee and agreed to con- 
tinue. 

In order to expedite the work of the 
state representatives, letters were sent im- 
mediately to incumbent representatives, as 
well as to potential ones, requesting that 
they continue to serve, or accept an initial 
The work was aided greatly 


Eldred 


appointment. 
by the prompt efforts of Dr. N. 
* A report prepared for the annual business 


meeting of the NCES in Boston, Massachusetts 
on February 10, 1952. 


Secretary-Treasurer of the 
NCES who provided the coordinator with 


singham, 


frequent up-to-date lists of the membership. 

Letter I that follows was sent to persons 
already acting as state representatives, and 
Letter II to persons who met the necessary 
requirements and who were recommended 
as potential representatives by members of 
the sc ciety : 

Letter I 
National Council on Elementary Science 
March 14, 1951 

Dear 

As you may know, for the last two years an 
effort has been made to extend the activities 
of the National Council on Elementary Science 
One of these activities was to develop a system 
of State Representatives that might better enable 
us to work with teachers in the respective states. 

According to our records you are listed as being 
representative in your state. This letter, there 
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fore, is to indicate that we hope to have you con- 
tinue for the next two years. 


Enclosed is a copy of the constitution, a copy 
of the recent report on the State Representatives 
and a bibliography of publications supplied by Dr. 
Read for use of the State Representatives. 


I shall appreciate sincerely hearing from you 
acknowledging the continuance of your appoint- 
ment. When your reply arrives, the journal of 
your state education association and your local 
newspaper will be informed. Please let me know 
to whom the publicity should be sent. 


Also your state education association will be 
informed and your services as a speaker or con- 
sultant will be offered for state meetings. 


[ shall be hoping to hear from you. 


Sincerely, 

George G. Mallinson 

Coordinator of State Representatives 
Im 


Letter Il 
National Council on Elementary Science 


March 14, 1951 
Dear 


As a member of the National Council on Ele- 
mentary Science, you are no doubt aware of the 
fact that the failure of our organization to spread 
its influence is due partly to the inadequacy of our 
methods of publicity throughout the various 
states. This matter was discussed at length at 
the meeting of the Executive Committee at the 
convention of the NCES held in New York City 
in February 1949. 


At that time, Glenn O. Blough, President 
of the NCES, delegated to Dr. Katherine Hill and 
myself the task of reorganizing the system of 
State Representatives so that the aims of the 
NCES might be disseminated to a greater number 
of people. Recommendations were prepared and 
approved. It is now our task to seek representa- 
tives from each of the states who meet the 
criteria set up in the recommendations. You have 
been selected as one of the persons to represent 
your state, if you so choose. We hope you will 
notify us of your acceptance. 


The development of activities for State Repre- 
sentatives was discussed at the meeting of the 
NCES in Detroit in February 1951. A copy of 
the report is enclosed. 

We hope sincerely that- you will accept the 
position and will participate at the coming meet- 
ing. Please feel free to invite any of your friends 
who may be interested. 


I hope to be hearing from you. 


Very truly yours, 

George G. Mallinson 

Coordinator of State Representatives 
lm 
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A number of responses were received to 
these letters and as a result the following 
persons were designated to act as state 
representatives : 

1, N. E. Bingham 

University of Florida 
Gainesville, Florida 


2. Myron R. Blee 
Director of Supervision and Curriculum 
Community Unit School District No. 271 
West Brooklyn, Illinois 

3. Marjorie H. Campbell 


1501 Tea Street, S.E. 
Washington 20, D. C. 
4. Robert H. Cooper 
Ball State Teachers College 
Muncie, Indiana 
Richard G. Durnin 
State Teachers College 
Fitchburg, Massachusetts 
Lewis D. Evans 
University School 
Ohio State University 
Columbus 10, Ohio 
Kenneth Freeman 
Department of Elementary Education 
The University of Nebraska 
Lincoln 6, Nebraska 
8. George W. Haupt 
State Teachers College 
Glassboro, New Jersey 
9. Helen Heffernan 
3416 Land Park Drive 
Sacramento, California 
3onnie Howard 
Louisville Public Schools 
Administration Building 
Louisville, Kentucky 
11. Jack Hudspeth 
Steck Company 
Austin, Texas 


un 


™N 


10. 


12. Jerome Metzner 
Department of Education 
City College of New York 
New York, New York 

13. Louise A. Neal 


Colorado State College of Education 
Greeley, Colorado 
14. Daisy Parton 
University of Alabama 
30x 1882 
University, Alabama 
15. Dorothy V. Phipps 
Chicago Teachers College 
6800 Stewart Avenue 
Chicago 21, Illinois 
16. Clarence M. Pruitt 
University of Miami 
Coral Gables, Florida 
17. John G. Read 
Boston University 
Boston, Massachusetts 
18. Mary H. Rowe 
Eau Claire State Teachers College 
Eau Claire, Wisconsin 


‘ae 


rere. 














19. Rubie E. Smith 
Murray State Teachers College 
Murray, Kentucky 

20. Harold E. Sturm 
University of Michigan High School 
Ann Arbor, Michigan 


Letters were then sent to the editors of 
newspapers and education journals in the 
states in which the representatives were lo- 
(See Letter III) 
presidents and secretaries of the respective 
(See Letter 


cated and also to the 


state education associations 


IV). 


The letters follow: 


Letter III 
National Council on Elementary Science 
March 14, 1951 
Dear 


As you may know, the National Council on 
Elementary Science has established a system of 
State Representatives for better working with 
the problems of teaching science in the public 
schools. The duties of the representatives are as 
follows: 


1. Dissemination of information to members of 
the NCES in the respective states. 

2. Dissemination of information concerning the 
NCES to non-members. 

3. Participation in programs for recruiting ad- 
ditional members. 

4. Submitting annual reports to the president, 


or his delegate, concerning the representa-- 


tives’ activities during the year. 

5. Surveying activities in the field of elementary 
science in the respective states. 
Presenting papers and topics at state meet- 
ings where such contacts may be made. 

. Collecting materials published in the respec- 
tive states in the field of elementary science. 


o 


“I 


In your state the following person was ap- 
pointed : 
This information is being sent to you for any 
use you wish to make of it in your publication. 
Sincerely, 
George G. Mallinson 
Coordinator of State Representatives 
Im 


Letter II ; 
National Council on Elementary Science 


March 14, 1951 
Dear 


As you may know, the National Council on 
Elementary Science has established a system of 
State Representatives for better working with the 
problems of teaching science in the public schools. 
The duties of the representatives are as follows: 
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1. Dissemination of information to members of 
the NCES in the respective states. 

2. Dissemination of information concerning the 
NCES to non-members. 

3. Participation in programs for recruiting ad- 
ditional members. 

4. Submitting annual reports to the president, 
or his delegate, concerning the representa- 
tives’ activities during the year. 

5. Surveying activities in the field of elementary 
science in the respective states. 

6. Presenting papers and topics at state meet- 
ings where such contacts may be made. 

. Collecting materials published in the respec- 
tive states in the field of elementary science. 


“I 


In your state the following person was ap- 
pointed : 


This letter is to indicate that the above named 
representative is available to represent the Na- 
tional Council on Elementary Science at any 
meeting of your State Education Association, if 
you so choose. 


Very truly yours, 


George G. Mallinson 
Coordinator of State Representatives 
lm 


In October 1951 another letter was sent 
to the representatives again informing them 
of their charges and suggesting that they 
inform the coordinator of their activities. 
The letter follows : 


Letter V 
National Council on Elementary Science 


October 3, 1951 
Dear 


With the arrival of the present school year I 
decided that it was time to contact you again 
concerning your work as State Representative for 
the National Council on Elementary Science. 
Again I wish to congratulate you on your con- 
tribution in your state toward the furtherance of 
the teaching of science in elementary schools. 


Shortly after receiving from you your ac- 
ceptance of the appointment, the editors of your 
local newspapers and the magazine of your state 
education association were informed of your 
appointment with the hope that it would receive 
publicity. In addition, both the president and 
secretary of your state education association were 
informed of your appointment and your services 
were offered as consultant or speaker on the fall 
program. 


It is hoped sincerely that due publicity was 
accorded your appointment and also that you 
were given the opportunity to appear on the state 
program. If possible, I should like to receive a 
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copy of, or information on, any publicity that you 
have received and also that for your appearance 
on any of the programs. 


As an additional service to the Council, I 
should like to receive also from you any and all 
publications in the field of elementary science that 
have been prepared by your state or by any of 
the larger cities in your state. These publications 
will be forwarded to the Pamphlet Committee of 
the Council and any information in them will be 
distributed to the members of the society for 
whatever use it may have. 


I hope sincerely that you will be able to help 
us in this latter matter. I shall write you again 
in the near future concerning any other activities. 

Very truly yours, 
George G. Mallinson 


Coordinator of State Representatives 
Im 


A REPORT OF RESULTS ° 


Whether tangible results have occurred 
from the efforts of your coordinator is a 
matter of conjecture. There are several 
points however that may be made: 


1. Some publicity for the state represent- 
atives has been obtained. In fact, eight 
representatives made reports of such pub- 
licity. A sample follows : 


Bingham Named To National Council 


N. E. Bingham, Professor of Education at the 
University has been appointed to represent 
Florida on the National Council on Elementary 
Science. 


The council established a system of state 
representatives for better working with the prob- 
lems of teaching science in the public schools. 


The announcement came from George G. 
Mallinson of Western Michigan College of Edu- 
cation at Kalamazoo, Michigan, coordinator of 
state representatives for the council. 

—Gainesville Sun 
May 7, 1951 

2. Whether or not the availability of ma- 
terials for distribution to the members has 
been aided by the system of representatives 
is again a matter of conjecture. The co- 
ordinator has no evidence to indicate that 
the elementary-science materials that have 
been distributed is due even partly to the 
efforts of the representatives. 

However, a communication that follows 
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does seem to indicate that some achieve- 
ment has been made in this aspect. 


Letter V1 
State of California 
DEPARTMENT OF EDUCATION 
Sacramento 14 


October 31, 1951 


Dr. George G. Mallinson, Co-ordinator 

State Representatives, National Council on 
Elementary Science 

Western Michigan College of Education 

Kalamazoo 45, Michigan 


Dear Dr. Mallinson: 


Thank you for your letter of October 20 con- 
cerning the work that we are developing in 
elementary science in the State of California. 


Plans are now going forward for a meeting on 
November 17 when we will meet with Dr. Rose 
Lammel and Dr. Will Burnett in Los Angeles in 
an effort to perfect our organization of the 
Sonthern California Council on 
School Science. 


Elementary 


At that time, Dr. Gentry will make a report 
concerning plans for an issue of the California 
Journal of Elementary Education devoted to good 
practices in science in the elementary school. We 
will try to find out what the cost of reprints of 
this Journal will be. I am wondering if you 
would indicate the number of members of NCES 
who should receive a copy. I do not know that 
California would be in a position to make this 
contribution but we will see what can be worked 
out. 


Subsequent to our development of the organiza- 
tion in southern California, we will try for similar 
groupings throughout the State and eventually for 
some over-all council that will help the regional 
groups move forward with well co-ordinated 
programs. 

Yours very cordially, 


10:115 Helen Heffernan 


The matter has been referred to Dr. 
3ingham and the Materials Committee for 
further action. 

3. There have been several instances in 
which representatives have appeared on 
programs at state educational meetings 
chiefly because of their appointments as 
state representatives. Again however the 
persons were listed on the programs as em- 
ployees of colleges or schools, not as state 
representatives. 

In recommending future action your co- 


ordinator would suggest the following : 








1. Continue the organization of state 
representatives assuming that those pres- 
ently holding appointments will continue. 
It will save the time of sending out letters 
of appointment immediately after the busi- 
ness meeting. 

2. Make a list of the states in which the 
NCES does not now have membership. 
There are many in the South and South- 
west. 

3. Have members suggest names of out- 
standing persons in the states mentioned in 
2 who should be contacted personally with 
a view toward enrolling them in the NCES. 
After such persons have enrolled, appoint 
them, after a briefing period as to the pur- 
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poses of the NCES, as state representatives. 

4. Give the appointment of these persons 
full publicity as has been done in the case 
of the other representatives. 

5. Equip them with the published ma- 
terials so that they can point to a definite 
contribution being made by the NCES to 
the cause of elementary science. 

It is also suggested that members of the 
NCES publishing articles dealing with ele- 
mentary science, send them to magazines 
having a national circulation. Further, the 
author might well be titled as a functionary 
of the NCES in the publication. 
way the national publicity, so badly needed, 


In this 


may be obtained. 


NOTES OF ANNUAL BUSINESS MEETING OF THE NATIONAL 
COUNCIL FOR ELEMENTARY SCIENCE 


CopLrey-PLAZA 


HoteLt—BostTon, 


MASSACHUSETTS 


February 10, 1952 


HE meeting was called to order by 
The min- 
utes of the last annual meeting were read 


Julian Greenlee, President. 


by Marian Young in the absence of Ned 
3ingham, and approved, as was also the 
Treasurer's report. The balance disclosed 
was $360.10 which will be adjusted later 
after payment of outstanding bills, and 
newly paid memberships. 

Professor Gerald Craig, Chairman of the 
Nominating Committee, presented the fol- 
lowing slate for nomination and election of 
officers for 1952-53: 

— Paul Blackwood 

Ist Vice President — Ned Bingham 

2nd Vice President — Theresa Lammers 
Secretary-Treasurer — Marian Young 
Board of Directors — Jeff West (1952-57) 


President 


Other Directors are: 
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Robert Cooper 1952-54 
Katherine Hill 195 3 
Julian Greenlee, 
Retiring President 
Clark Elsa Meder 


onded, that the Secretary be instructed to 


Hubler moved, sec- 


cast a unanimous ballot for the slate as 
The motion was carried. 
Marjorie Campbell reported briefly on 
her attendance to the Fifth Conference of 
Leaders in Elementary Education at the 
U. S. Office of Education, May 1951. She 
expressed appreciation for the assignment. 


presented. 


Paul Blackwood referred to a letter from 
Earl James McGrath, Commissioner of 
U. S. Office of Education inviting two 
members of N.C.E.S. to attend the 1953 
Conference on April Ist and 2nd. Profes- 
sor Craig moved that the Executive Com- 
mittee consider the matter and appoint two 
would have at- 


members, one of whom 


tended previously. Emmett Brown sec- 
onded the motion. 

Marian Young reported the plans for the 
N.C.E.S. meeting at the Franklin Institute 
in Philadelphia on April 19, following the 
A.C.E.I. It 


suggested by Richard Weaver that Kate 


annual Conference of was 
Wofford’s acceptance as a speaker might 
compensate for the usual procedure of two 
speakers in the morning session. Seymour 
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Trieger proposed that time be allowed for 
a tour of The Franklin Institute. Glenn 
Blough suggested that the Superintendent 
of Schools in Philadelphia be asked to give 
some publicity to the program. 

Clark Hubler reported for the Committee 
on Materials and Services to members. 
Richard Weaver proposed that this service 
be continued. Emmett Brown suggested 
that members of N.C.E.S. might offer writ- 
ings to Childhood Education Magazine. 
Paul Blackwood pointed out the problem 
of timing, as A.C.E.1. usually plans issues 
a year in advance of publication. 

It was proposed by Millard Harmon that 
industrial materials be included in the 
packet service to members. Both Profes- 
sor Craig and Glenn Blough opposed the 
suggestion. 

Clark Hubler suggested that N.C.E.S. 
consider supporting N.S.T.A., not by affili- 
ation but by cooperating, and that a com- 
mittee be appointed to consider effective 
ways to do so. 

Richard 
Weaver stating that N.C.E.S. needs (1) 
continuity in serving a larger number of 


Discussion followed — with 


people, (2) place to redistribute materials 
and reprints, (3) and that other organiza- 
tions are considering ways to help elemen- 
tary teachers (e.g. National Biology Asso- 
ciation), (4) if N.C.E.S. does not, other 
groups will. 

Professor Craig opposed affiliation with 
N.S.T.A. because of the difference in the 
function and purpose of the two organiza- 
tions, and that N.C.E.S. is unique as an 
elementary school group. 

Julian Greenlee referred to and read the 
minutes of the Business Meeting on Febru- 
ary 12, 1950 in Denver where a similar 
discussion took place, and reviewed the pur- 
poses of N.C.E.S. as stated in the Constitu- 
tion. 

Millard Harmon suggested that N.C.E.S. 
continue to act as an influential group to 
promote progress in the teaching of science 
in the elementary schools. There was gen- 
eral approval. 

Paul Blackwood mentioned the packet 
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service of N.C.E.S., and an annotated bib- 
liography prepared by Dorothy Marshall 
which is ready for publication. 

Elsa Meder proposed that N.C.E.S. con- 
tinue to be of service to teachers by survey- 
ing many educational magazines for articles 
to be reprinted, distributed at regular in- 
tervals, and that the top of each such ar- 
ticle have the letters N.C.E.S. with a 
rubber stamp. She suggested that a mem- 
ber of the Materials Committee write to 
editors of education magazines for pending 
articles on elementary science with the pos- 
sibility of securing 8 or 10 articles prior to 
1952-53 for purposes of distribution to 
members. 

Professor Craig suggested state maga- 
zines as a source for reprints. 

Emmett Brown made a motion, seconded 
by Professor Craig, that the Executive 
Board be given a mandate to set up a 
committee to explore a five year plan for 
N.C.E.S., with consideration to: a) ways 
to increase services to elementary teachers ; 
b) benefits of an increased membership ; c) 
cooperation with N.S.T.A. 
ship of such a committee to include the 


The member- 


newly elected executive committee, the re- 
tiring president and board members. The 
motion was passed. 

Professor Craig moved, Emmett Brown 
seconded, and it was passed that the Execu- 
tive Committee consider ways of enlarging 
the scope of the organization with a possible 
revision of the Constitution. 

Richard Weaver made a motion to ex- 
pand and use more effectively the Board of 
Directors. Elsa Meder seconded. The 
motion was passed. 

Julian Greenlee presented the yearly 
report on state representatives prepared by 
George Mallinson. His report, mimeo- 
graphed, was distributed to members pres- 
ent. Mr. Greenlee read Mr. Mallinson’s 
five recommendations : 

1. Continue the organization of state representa- 
tives assuming that those presently holding ap- 
pointments will continue. It will save the time 
of sending out letters of appointment immediately 


after the business meeting. 
2. Make a list of the states in which the 
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N.C.E.S. does not now have membership. There 
are many in the South and Southwest. 

3. Have members suggest names of outstanding 
persons in the states mentioned in 2 who should be 
contacted personally with a view toward enrolling 
them in the N.C.E.S. After such persons have 
enrolled, appoint them, after a briefing period as 
to the purposes of the N.C.E.S., as_ state 
representatives. 

4. Give the appointment of these persons full 
publicity as has been done in the case of the other 
representatives. 

5. Equip them with the published materials so 
that they can point to a definite contribution being 
made by the N.C.E.S. to the cause of elementary 
science. 

It is also suggested that members of the 
N.C.E.S. publishing articles dealing with 
elementary science, send them to magazines 
having a national circulation. Further, the 
author might well be titled as a functionary 
of the N.C.E.S. in the publication. In this 
way the national publicity, so badly needed, 
may be obtained. 

Paul Blackwood moved that the report 
be accepted. Seymour Trieger seconded 
the motion. Julian Greenlee commended 
Mr. Mallinson for his responsibility and 
completion of his work. 

Seymour Trieger proposed that the 
Materials Committee communicate with 
N.S.T.A. as to their efforts in elementary 
science. Paul Blackwood responded by 
saying that N.T.C.S. has an executive sec- 
retary and suggested the possibility of one 
being needed for N.C.E.S. No action was 
proposed. 

Julian Greenlee reported that Anna Bur- 
gess and others who may be retiring are 
eligible for honorary membership. Emmett 

3rown moved that N.C.E.S. establish an 
Emeritus membership suitable to the pur- 
poses of the organization. It was seconded 
by Marian Young. The motion was passed. 

Emmett Brown reviewed the two classes 
of membership, one of which provides hon- 
orary membership of students who are out- 
standing in their college programs, and who 
plan to make a career in elementary science, 
and who are chosen by members working 
in college training, with a membership fee 
of $1.00. Mr. Brown suggested that letters 
sent to the Heads of Departments in col- 
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leges should include the Constitution and 
the purposes of N.C.E.S. 

Mr. Brown moved that students be in 
v:ted to attend N.C.E.S. conferences the 
first year with no fee. 

Julian Greenlee referred to and read the 
decisions made in the February 12, 1950 
3usiness Meeting : 

“Two classes of membership were added to the 
present single class. Decker moved, Craig 
seconded and it was passed that members working 
in colleges training students to work in the area 
of elementary science be empowered to nominate 
to honorary membership outstanding persons in 
their programs who plan to make a career in 
elementary science. Brown moved, Craig 
seconded and it was passed that a student member- 
ship at $1.00 be established.” 


Seymour Trieger seconded Mr. Brown's 
motion, and it was passed. 

President Greenlee expressed his appre- 
ciation for cooperation and support of of- 
ficers and members during his term of 
office. He announced that the Executive 
Committee would meet directly after the 
business meeting. The meeting was ad- 
journed. 


ELEMENTARY SCIENCE TEXTS 


Sound, authentic science in attractive 
books. Integration of science, health, 
conservation, safety—subjects may be 
taught in same teaching period from 
same book. Accurate illustrations. 


WE SEE Pre-primer 
SUNSHINE AND RAIN Primer 


THROUGH THE YEAR Grade 1 
WINTER COMES AND GOES 

THE SEASONS PASS 3 
THE HOW AND WHY CLUB 4 
HOW AND WHY EXPERIMENTS 5 
HOW AND WHY DISCOVERIES 6 
HOW AND WHY EXPLORATIONS 7 
HOW AND WHY CONCLUSIONS 8 


COMPANION BOOKS TEACHERS’ MANUALS 
HEALTH CHARTS FILM STRIPS 


THE L. W. SINGER CO. TT 


SYRACUSE, WN 























P 





’s 


e- 
yf - 
of 
ve 
he 








NATIONAL COUNCIL FOR ELEMENTARY SCIENCE 


ANNUAI 

February 9 

Morninc Session 9:30 to 11:45 A.M. 
Copley Plaza Hotel, Foyer 


Program Theme: WHat Can ELEMEN- 
TARY SCIENCE CONTRIBUTE TO A 
TROUBLED WorLD? 

Presiding : Julian Greenlee, Associate Pro- 
fessor of Science, Western Michigan 

Kalamazoo, 


College of Education, 


Michigan 


Some of the Problems Facing Children To- 
day ; 

Beatrice Hurley, Associate Professor of Edu- 
cation, New York University 

Problem Solving for Today's Children 

Elsa M. Medar, Editor, Educational Depart- 

ment, Houghton Mifflin Company, Boston 
Science for Leisure in School and in the 
Home 

Marjorie Haines Campbell, Elementary Science 
Teacher, Washington, D. C. 

Questions for Consideration in Afternoon 
Discussion Groups: 

Theresa Lammers, Department of Education, 
State Teachers College, Westfield, Massa- 
chusetts 

Fletcher O. Watson, Professor of Science Edu- 
cation, Harvard University 

LUNCHEON 12:00 to 1:45 P.M. 
Room, Copley Plaza 

Presiding : Clark Hubler, Professor of Sci- 
ence Education, Wheelock College, 
Boston 


Sheraton 


Science and Democratic Education in the 

Elementary School 
Dr. Robert Ulich, Professor of Philosophy, 

Graduate School of Education, Harvard 
University 

AFTERNOON Session 2:15 to 4:15 P.M. 
Wheelock College, Riverway and Pil- 
grim Road 


Panel Discussions: SCIENCE FOR ToDAyY’s 


CHILDREN 
In the Primary Grades: Recreation Hall, 


Wheelock College 


un 


. MEETING 


and 10, 1952 


Mildren 
Florida State University, Tallahassee, 


CHAIRMAN: Swearingen, The 
Florida 

Glenn O. Blough, Specialist in Elemen- 

Office of Educa- 

tion, Washington, D. C. 


tary Science, U. S. 


Muriel Crosby, Director of Elementary 
Education, Wilmington, Delaware 
Reta Hubler, Primary Teacher, Brook- 

line, Massachusetts 
Anne Mowery, Elementary School Prin- 
cipal, Champaign, Illinois 


In the Intermediate Grades: Room 24, 
Classroom Bldg., Wheelock College 
CHAIRMAN: John Sternig, Glencoe Public 
Schools, Glencoe, Illinois 
Margaret Henderson, Director of Ele- 
mentary Education, Champaign Com- 
munity School, Champaign, Illinois 
Dale Leever, Supervisor of Elementary 
Science, Los Angeles, Calif. 
Frederick McKone, Assistant Professor 
of Science, Teachers College of Con- 
necticut, New Britain, Connecticut 
Helen Purcell, Brookline Public Schools, 
Brookline, Massachusetts 
Stone, Student 


Teaching, Wheelock College, Boston, 


Jertha Supervisor of 


Massachusetts 


In the Upper Grades: Room 14, Classroom 
Bldg., Wheelock College 
CHAIRMAN: H. Emmett Brown, Professor 
of Science, New York State College for 
suffalo, New York 
Gertrude Bridge, Teacher, Vance School, 
New 


Richard G. 


Teachers, 


sritain, Connecticut 
Durnin, Director of the 
Antioch School, Yellow Springs, Ohio 
Lorene K. Fox, Professor of Education, 
Queens College, Flushing, New York 
Russel Meinhold, State Department of 
Education, Providence, Rhode Island 


mn 
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Eleanor Sutcliffe, Elementary Supervi- 
sor, Glouster, Massachusetts 

4:15 

P.M. Science Room, Classroom Bldg., 

Wheelock College 


ScIENCE EXHIBITS AND DISPLAYS 


ScIENCE EpUCATION 
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MEETING 
9:00 A.M., 


ANNUAL BUSINESS Sunday, 
February 10, 


Plaza, Parlor B 


Ce } ley 


Presiding: Julian Greenlee, President of 


the N.C.E.S. 


MINUTES 


EXECUTIVE COMMITTEE MEETING OF THE NATIONAL 
COUNCIL FOR ELEMENTARY SCIENCE 


Boston, Massachusetts—February 10, 1952 


Members Present: 
Paul Blackwood 
Marian Young 
Julian Greenlee 


President 
Secretary-Treasurer 


Speers decisions were made to imple- 
ment the proposals of the general busi- 
ness meeting held prior to the Executive 
Committee Meeting. 

Paul Blackwood appointed a committee 
on Materials and Services to members. The 
Committee members are: 

Clark Hubier 
George Mallinson 
Ruby Smith 
Marian Young 


Chairman 


Ex-officio 

The Committee was empowered to con- 
tinue a survey of science publications and 
news events and determine appropriateness 
for sending them to members of N.C.E.S. 
Clark Hubler is to be responsible for the 
distribution. 

Mr. Greenlee moved that all outstanding 
bills be paid as bills, forms and financial 
reports are transferred to Marian Young, 
the Secretary-Treasurer. Mr. Blackwood 
seconded the motion. 

It was decided, after some discussions, 
that a small amount of money be put into 
a petty fund for small items such as phone 
calls, stamps, etc., for the Secretary-Treas- 
urer’s use. A motion was made by Paul 


Blackwood and seconded by Marian 


Young 


g, that she, the Secretary-Treasurer, 


be authorized to employ a_ reasonable 
amount of secretarial service to carry on 
N.C.E.S. 


Paul 


the extensive correspondence of 


A brief discussion resulted in 


Mrs. 


Haines Campbell and Julian Greenlee to 


Blackwood appointing Marjorie 
represent N.C.E.S. at the U. S. Leadership 
1952. Mrs. Campbell will 
participate as a repeat delegate as was sug- 
gested by the U. S. Office. 
The proposal in the 


Conference in 


3usiness Meeting 
that procedure for a “Five Year Plan” of 
N.C.E.S. be initiated was discussed as a 
major task of the Executive Committee. 
By letter Paul Blackwood is to appoint a 
committee which will be composed of the 
Executive Committee, the retiring presi- 
dent, board of directors and a sub-commit- 
tee: Richard Weaver, Robert Cooper, Em- 
mett Brown, with Paul 
chairman. It was proposed that the sub- 
committee draw up suggestions for a Five 
Year Plan and submit them to the Execu- 


Blackwood as 


tive Committee. 

George Mallinson was designated to con- 
tinue serving as Coordinator of the States 
Representative Program. 

It was decided that the speeches of Bea- 
trice Hurley, Elsa Meder and Marjorie 
Campbell, presented at the morning session 
of N.C.E.S. in Boston, should be printed 
in Science Education; and that copies of 
the minutes of the Business and Executive 
Committee meetings should be sent to Clar- 
ence Pruitt, Editor of Science Education. 

The next Executive Committee meeting 
will be in Philadelphia during the week of 
A. C. E. I. Conference, April 4-18. ‘One 
problem for consideration will be retiring 
members and Emeritus membership. 
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AN INSERVICE EXPERIENCE TO IMPROVE 
SCIENCE EDUCATION 


Loutse A. NEAL 


Colorado State College of Education, Greeley, Colorado 


EMBERS of the staff of the Division of 
Science at Colorado State College of 
Education offered a science workshop for 
elementary teachers during the pre-session 
of the 1951 summer school. Trends in the 
Physical Sciences was chosen as the theme 
for the workshop because of the necessity 
to promote the professional growth of 
teachers in an area least known by them, 
and because of the pertinency of the physi- 
cal sciences to man’s existence. A sugges- 
tion was made that perhaps following a dis- 
cussion of significant trends, one area in this 
field and 
namely, Energy and Its Applications. 
Plans were made for professionalized 
guidance to be given to the workshop stu- 
dents through the personnel of the science 
division with the assistance of an outstand- 
ing authority in the field of elementary 


would be selected developed, 


science education. A person informed 
about educational materials and the prog- 
ress made throughout the country in atomic 
A ten- 


tative schedule of events, subject to change 


energy education was also chosen. 


because of the possibility of fundamental 
needs arising from the student group, was 
prepared. 

Staff members gathered source materials 
for examination and use by the ‘students. 
Films were studied and selected to depict 
the scientific method of problem solving as 
a method of teaching and learning the 
subject matter of the physical sciences. The 
showing of one special group of colored 
slides was requested to illustrate the inter- 
relatedness of the physical and _ biological 
factors of the life zones from the plains 
to the alpine regions. A field trip was 
planned in order that the students might 
have an opportunity to observe concepts 
of space, time, change, adaptations, inter- 
relationships, and to determine the value of 
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these concepts to the individual and to 


society. These activities were organized to 
provide experiences which would enable 
students to gain some knowledge of the 
basic principles of science education and 
physical science. These experiences should 
help teachers in preparing learning activities 
and for answering children’s questions. 

The classroom was arranged to depict the 
areas within the scope of the field of ele- 
mentary science. Many materials, includ- 
ing free and inexpensive ones, were made 
available. A “science library’ was set up 
within the college library, and a_bibliog- 
raphy of selected references was compiled 
for the use of students. 

The following criteria was given to each 
member of the group on the first day of the 
workshop session, and used by the staff to 


evaluate the progress of the students: 


Guide for Achieving the Objectives of the Class 
1. Examine the contribution of others for 
ideas to improve science education. 

2. Contribute ideas for effective work of the 

group. 


o>) 


. Recognize and use the resources for a so- 
lution of your problem and in assisting other 
members of your group in their 
problems. 


solving 


4. Evaluate yourself and others in terms of 
ability to express ideas with accuracy and 
clearness of thought. 

Note the with which 
are presented to develop continuity in think- 
ing. 


uw 


sequence materials 


Look for effectiveness in presenting basic 
concepts and the selection of applications 
most pertinent for the group. 
. Select those learning activities 
science experiences for 
at specific levels of learning. 


which will 
children 


™N 


serve as 


8. Examine subject matter for its adaptation 
to the level of the children being considered. 

9, List books, films, laboratory equipment, and 
other materials and devices which will be of 
use to you in your group presentations and 
in your teaching. 

10. List the 
cation. 


important values of science edu- 
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MAJOR PROBLEMS FACING TEACHERS 
OF SCIENCE 


One of the first sessions of the workshop 
was devoted to stating the problems of 
significance facing these teachers. The prob- 
lems stated fell into the following cate- 
gories : 

1. Methods of improving teacher education in 

elementary science. 

2. Resource materials for science education. 

3. Learning activities which would serve as 

real experiences to achieve the ends of science 
teaching. 


Perhaps the major problem facing science 
teachers is the development of the ability to 
teach the processes of science through the 

When 
becomes 


use of problem solving techniques. 


this is not done, science often 
merely abstract facts to be memorized. The 
problem is that of planning purposeful 
learning experiences for the development of 
problem solving abilities. 


SCHEDULE OF WORKSHOP ACTIVITIES 


The workshop group met daily from 
9:00 A.M. until 12:00 Noon, Monday 
through Friday, for a period of two weeks. 
Participants in the workshop were from 
twenty-one states and the Territory of 
Hawaii. Supervisors, primary, intermedi- 
ate, and high school teachers, as well as 
science educators from colleges, were repre- 
sented in the group. 


Monday, June 11, 1951 


9:00 1. Introduction of Staff Members. 

2. Presentation of the Tentative Sched- 
ule—subject to the approval and needs 
of workshop members. 

Purpose of the Workshop: Pro- 

vision was made for studénts to work 

on individual problems related to the 

teaching of elementary science. 

4. Discussion by Visiting Consultant: 
Problems of Elementary Teachers in 
Teaching Elementary Science. 


ww 


10:00 1. Discussion of problems for study. 
Faculty members met with small 
groups to help them state the prob- 
lems of significance facing them. 

11:00 1. Discussion by Member of the Staff: 


Elementary Science in Today's 


Schools. 
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Tuesday, June 12, 1951 


9:00 1. Elementary Science Specialist: How 
Do Children Solve Problems in 
Science? 
2. Discussion Topic: What is a Good 
Problem? 
10:00 1. Group reports of problems for study. 
2. Organize into groups by problems. 
3. Group work to discuss problems and 
select one. 
11:00 1. Plan activities for solution of prob- 
lems. 
Wednesday, June 13, 1951 
9:00 1. Group work on solution of problems. 
10:00 1. Staff Specialist: Materials for Ele- 
mentary Teachers. 
11:00 1. Elementary Science Specialist: The 
Community and Physical Science 


Concepts. 
2. Preparation for field trip to be taken 
Thursday. 


Thursday, June 14, 1951 


9:00-12:00 1. Field trip to neighboring areas. 


Friday, June 15, 1951 


9:00 1. Discussion of field trip. 

10:00 1. Films for information and suggested 
activities. 

11:00 1. Group work on solving problems. 


Monday, June 18, 1951 


9:00 1. Staff Specialist: Subject Matter of 
the Physical Sciences—Structure of 
Matter. 

10:00 1. Visiting Specialist: Experiences of 
Teachers in the Area of Atomic 
Energy. 

11:00 1. Groups plan reports. 


Tuesday, June 19, 1951 


9:00 1. Staff Specialist: Subject Matter of 
the Physical Sciences—Atomic En- 
ergy. 

Staff Specialist: 
Spectrum. 


Wednesday, June 20, 1951 


9:00 1, 


Electro-Magnetic 


Subject Matter of the Physical 
Sciences. 

Staff Specialist: Geology. 

Staff Specialist: Weather. 

Staff Specialist: Astronomy. 


Thursday, June 21, 1951 


9:00 1. Present group reports—one hour for 
each of the three major groups. 
2. Luncheon followed by slides organ- 


ized to interpret the interrelatedness 
of the physical and biological sciences. 
3. General Summary—Visiting Con- 
sultant and Panel. 
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EVALUATION OF WORKSHOP PARTICIPATION 


On the final day of the workshop each 
student as a member of his group was pre- 
pared to report the generalizations devel- 
oped through problem solving activities, the 
values of the workshop to him and recom- 
mendations for improvement. Examples of 
evaluations are cited below. 

Questions answered by the students were 
as follows: 

1. To what extent has the problem with which 

you came to the workshop been answered? 

a. What changes or modifications have you 
made in your problem during the work- 
shop? 

b. How and to what degree have you pro- 
gressed in solving your problem? 


Many of the students said, “My purpose 
in taking this course has not been changed 
or modified during the progress of the 
workshop,” or “My problem has been modi- 
fied from, ‘How can I,’ to ‘How can we,’ 
and in this light, the program will be much 
more effective.” And said, My 
problem was common to all members of my 
group, and I feel that my purpose has been 
fulfilled by the following means: 


others 


(1) The exchange of ideas from personal 
experiences. 

(2) A division of labor in finding the 
answers to questions that arose 
through our discussions. 

(3) The use of simple equipment and 
everyday experiences for teacher edu- 
cation programs gives a more reassur- 
ing background, for the type of 
learning experiences used in elemen- 
tary science. 

It is not always the subject matter of 

the course which counts toward effec- 

tive teacher education as much as the 
manner in which these experiences are 
made available. 


(4 


2. What would you recommend as the best 
sources for acquiring subject matter back- 
ground for teaching elementary science? 

a. Directed teacher field trips under the 
guidance of a competent leader ; 

. Participating in workshops and specialized 
courses in science; 

c. Visiting other teachers who have made a 
start in teaching science ; 

. Attending demonstrations of 
classes ; 

e. Reading of elementary science texts, 
teacher's texts, and current periodicals ; 


science 


the 
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f. Using teacher’s manuals accompanying the 
texts ; 

g. Using the various 
study in science; 
h. Viewing films and film strips on science, 
also through exhibits and school fairs; 

i. Actually entering into a science program 

and learning along the way. 


available courses of 


. If the experience has been beneficial, how do 


— 


you plan to improve your teaching by this 

experience ? 

a. The room in which we have been meeting 
and the idea of making the room an 
organized book of information has pointed 
out the importance of surroundings con- 
ducive to study. 

b. The group activities have pointed out the 
need for purposeful experiences and the 
problems for study which have grown out 
of the experiences of students. 

c. These experiences need not be elaborate 
and complicated, but should develop the 
skills, concepts, and attitudes which are 
necessary for living in a democratic 
society. 

d. The example of the consultants for this 
workshop has revealed the effects of the 
teacher's zeal and attitudes toward the 
values of science. The open-minded and 
truth-seeking attitude becomes contagious 
to those who come in contact with it. 

e. The use of excursions of community re- 
sources and consultants demonstrated the 
importance of investigating this often un- 
used source of materials and of inspiration. 
I shall especially seek the advice of expe- 
rienced teachers and make use of them 
as consultants for my coming classes. 

f. Finally, I must mention the idea stressed 
so often by the faculty, that we keep our- 
selves growing in the development of skills 
which are necessary to make the experi- 
ences we give to our students ever more 
meaning ful. 


‘he group of primary teachers proposed 


following ways for revising classroom 


activities : 


i. 


bh 


o>) 


on 


Do more guiding by questioning and less by 
“telling”. 

Be more sensitive to possibilities in our own 
classroom and community and in helping 
children to find their own answers. 

Have enough excursions, even if we get no 
farther than the lawn in front of the school 
house, to set up constructive attitudes toward 
this type of learning activity. 


. When possible, use consultants in the field in 


which we are studying. 


. Check our own actions to be sure we are 


setting a pattern of behavior we would want 
our pupils to follow. 

Make subject matter the tool for helping 
children develop the human values of con- 
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sideration for others so that they may learn 
to use but not waste, enjoy but not destroy, 
and come to feel their personal responsi- 
bility for mankind and the world. 


The evaluations below indicate the effec- 
tiveness of the workshop activities. 


Group Activities 
“The group activities were a very valuable 
experience, since we were able to meet with 
fellow teachers and discuss the problems 
which confronted each of us. Through this 
we were able to share solutions to common 
problems and were thus able to formulate new 
solutions which we can take to our classrooms 
for trial there. Through the swapshop tech- 
nique, our group exchanged ideas, planned 
and carried out individual and group expe- 
riences and formed generalizationships of the 
social and natural sciences. (The term 
‘swapshop’ appears to be more inclusive and 
more conducive to cooperative endeavors 
than terms previously applied to ° group 
work. )” 

Lectures and Demonstrations 
“The lectures and demonstrations, were 
superior in every respect. The variety was 
very fine so that everyone should have learned 
something new. Even if subject material was 
old to anyone, the new, and very fine means 
of presentation should have been appreciated. 
Our background was enriched both in science 
education and in science.” 

Reading 
“The ‘little science library’ was most helpful 
in browsing around to see the wealth of 
materials that are available for teaching 
science. Through reading we have gained a 
better knowledge of techniques and activities 
applicable to teaching. Much reading was 
done in relation to the group activities of 
solving problems. Since we will be needing 
new texts for science in our school, we en- 
joyed looking through and reading parts 
of the many series of books and manuals 
available.” 

Films 
“The films were especially valuable for build- 
ing subject matter background, also, for help- 
ing teachers to visualize values, methods, and 
techniques.” 

Excursion 
“Anyone can lead an excursion, but how 
many can do so and accomplish a satisfactory 
goal, in view of accomplishing something 
concrete as a learning experience for the 
student? The leader pointed out some very 
valuable guides and aids which we can use 
on excursions in the future. I especially ap- 
preciated the emphasis placed on the simple 
materials which are found anywhere. In 
slang, I’d say that I didn’t realize that there 
was gold in my backyard until I went on the 
excursion with the class.” 
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Values and Recommendations Achieved 
as Stated by Participants. 


1. An appreciation of the role of the admin- 
istrator in helping the teacher acquire back- 
ground and confidence in teaching science. 

2. A broader view of science in general and 
the definite need for stressing social values 

3. A greater appreciation for having so em- 
phatic a stress placed on the child in his 
educational program. 

4. An opportunity to meet and share problems 
with so many from such varied localities 
and differing grade levels, has been most 
valuable. 

5. A deeper appreciation for the soil, and a 
feeling of responsibility for a share in con- 
servation work and study. 

6. Much practical aid was obtained from the 
demonstrations, field trip, use of the science 
room and the arrangement of the reading 
and resource material. 

. There was great satisfaction in the assur- 
ance that the things each one had been 
trying to do is acceptable, worthwhile, and 
vital. (The feeling was expressed that 
maybe we had been doing a better job of 
teaching science than we had believed before, 
that is, maybe we had really taught some 
science, after all). 

8. There was a growing appreciation for the 
mechanics of group discussion, and a better 
understanding of the function of the leader 
and resource person (Think we will be 
better able to do a job of guiding children 
in their group work. ) 

9. A particular value of the workshop for 
everyone is that it has given us an oppor- 
tunity for an understanding of the common 
problems of each individual. We feel that 
if we can hold on to the spirit of this man- 
ner of teaching, our school days should be 
more meaningful and interesting. 

10. The workshop program was excellent, the 
time was well balanced and allotted to 
satisfy as many as possible. 


“I 


Further evidence of the value of the 
workshop in elementary science education 
to the participants was noted through the 
excellent demonstrations presented as a re- 
sult of the problem solving experiences; 
increased interest in other science courses 
offered during the regular summer session ; 
and through the large percentage of active 
participation in the annual science confer- 
ence which was held the week following the 
close of the workshop. The real value will 
be known in the months to come as each 


teacher or administrator evaluates his ac- 
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complishments in terms of worth for im- 
proving childhood education. 
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CONCEPTS OF MAGNETISM HELD BY ELEMENTARY 
SCHOOL CHILDREN * 


GEORGE W. Haupt 


New Jersey State Teachers College, Glassboro, New Jersey 


HAT experiences with magnetism have 
Or chekcdnaby school children encoun- 
tered? How do they explain phenomena 
of magnetism? In what context are their 
associations cast? What are the grade and 
age differences in their experiences and ex- 
planations? Do children’s concepts of 
magnetism parallel the historical develop- 
ment of man’s knowledge of the subject? 
While the report is concerned with all of 
these questions, emphasis is on the fifth. 

The present study is fourth in a series 
of which three have been published.’ The 
first of the series presented results of use 
of a free association technique with chil- 
dren in First Grade. The second applied 
the same technique, with the same children, 
to a different set of concepts. The third, 
by means of interrogation, deepened ex- 
ploration of the content of the first study. 
This article discusses a direction of ques- 
tions to a new set of data derived from 
a progression of grade levels. Thus, in this 
series of four studies, there is continuity 
of purpose with variation in technique and 
subject. 

‘Lhe children were questioned individu- 
ally by the author. A _ stenographer re- 
corded all questions and answers. During 
the interview the author permitted the chil- 
dren to play with two bar magnets, a steel 
knitting needle, a piece of paper, a splinter 
of wood, and a dipping needle. Each child 
was asked the same basic questions. 


* Read before Section Q, American Association 
For Advancement of Science. Philadelphia, 
Pennsylvania. December 28, 1951. 

1 Haupt, George W., “First Grade Concepts of 
The Moon”. Science Education. Vol. 32, No. 4. 
October 1948. pp. 258-262. 

, “First Grade Concepts of Hot and Cold”. 
Science Education. Vol. 33, No. 4. October 
1949. pp. 272-277. 

—., “First Grade Concepts of The Moon. 
Part II. By Interview”. Science Education. Vol. 
34, No. 4. October 1950. pp. 224-234. 
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The basic questions were (1). Why do 
(11). Will a 
magnet pick up paper? (III). Why does 
this end (N) of a magnet attract this end 
(S)? (IV). What is the difference be- 
tween magnetism and gravity? (V). Do 


magnets pick up metals? 


you have any questions? ‘The questions 
were presented to the children in the order 
as given. Occasionally, it was necessary to 
interject secondary interrogation. The 
basic questions were formulated after pre- 
liminary conversations with three children 
of fourth grade level. 
The Data 

The concepts are presented by their ap- 
propriate questions. This organization 
gives five classifications. Then under each 
of these classifications, the concepts are ar- 
rayed by subordinate topics. Thus, nine 
subordinate topics result from response to 
Question I. The nine subordinate topics 
are: Composition, Power, Electricity, 
Earth, Gravity, Magic, Temperature, Pres- 
sure, and Unclassified. The eliciting ques- 
tions determine, therefore, the basic organ- 
ization of the data. 

Within the subordinate topics the con- 
cepts proceed, approximately, from least to 
most accurate. Consider, for example, re- 
sponse to Question I. In response to this 
question there are seven distinct concepts 
under Subordinate Topic A. Of these 
seven, the concept (‘It has glue on it’’) is 
placed as least accurate and the concept 
(“There is a magnet inside a metal”) is 
placed as most accurate. Further, for each 
distinct concept, frequency and grade level 
are specified. It is believed that this ar- 
rangement of data will be of value to teach- 
ers, student-teachers, and students of child 
psychology. Implications of frequency and 
grade level will be discussed in another part 
of the article. 
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I. Why Do Magnets Pick Up Metals? 
A. Composition Frequency Grade 
| PI TRI Cs Ba ot te a ol wala dhicee ues cesled Fy A  Saees 1, 2, 4. 
| ee ig a og UN goon nig ed Civ bo'.6u oe dw RE ARES RAY uence eel 3, 4. 
SN IN os. nhc Os Sg wk Sh etal KG 0G oh id Ae ONG Ls de ene OEE es anes RBC 
ee gs oetot a, kttc gids Sis ean’ s) kdb one axa eb Ad} aw dew Gtahins bend eckeen 4,4 
| SPIE ES PR Ce Rae Se i er ed eee ee. 1,2 
} er I OM Gi Ae ein ts ee ee i wee gia die wie babe oe Wi aee cents the l 
ee Ee ke ee a eee eee rs tee 6 
B. Power 
ieee es I COMED. DUE IOI soc nc iwc acc sccuccawedechavaseas ans <item m 5.0 5 
RO UNE. UL. Jaa aia poeta wale le-ccniee. bo 0she bab aewh es ae nadie’ ere 3 
C. Electricity 
} 1. It has electricity and electricity has current................... Bis dveivsuns eae’ 3, 6 
IE et, SEER a ee aN Bectiatule vacate 3, 4. 
t 
D. Earth 
' 
1. Up to the North Pole has something to do with a magnet....... Pe Pee 7 
2. Magnetism comes from the earth... ......cccccccccccccccvcccces PV eecer t 
E. Gravity 
? . . . 
UN MS SS oc re St ac wks 0066 cea kaemadbameat a 5,7 , 
F. Magic 
ed Saad ees aw ele Ranta id rer 2 
G. Temperature ; 
I Pl ER a ee eg ee | einen ules . ee 3 7 
H. Pressure . 
ER A OR, AOE TRE ae Re caves ..4 ns 
«- 
I. Unclassified c 
Se ae nes Oh CN ok cc enescne-ae'e silos dueacea Dis di i <5 
2. If a magnet gets rusted it won't pick up iron.................... Be dscsiah batt . 
3. My watch had a reversing current sent through it to de- 
Ce a tele ie Gees tina aehemesbenshekcess aan ea Bande ens as aac 3 
i a ce ks dn ie wplenle a6 wade Rin wan Odie reas 7 
j rs rs i Ed. 6 acu ciamia wih 640u ona ndeeean A a Tacal do aca te 3 
ee ed a ewe wadecaeases eS AS ree 3 
7. Something to do with the atomic makeup of a metal............ Rasen 7 
8. Little magnets will not pick up paper.............cccccccccccces ee eee 3 
Il. Will A Magnet Pick Up Paper? 
A. Composition 
SS ee i EMS, cio src se qbee haan wAplebibe Raceu we esha ee ..3, 4, 5. 
2 Ve 2 CON, ered cams xiaeentis eww bamne a¥ Cnet siecd Pv Gaevan anand 4,5, 7. 
3. Paper is made of wood and I know a magnet will not pick 
i WEE ky dino Panic a Chae eden on aeon icacedassengncssnnes Riveneeaweawee 4 
4. Paper does not have any sticky stuff. But paper stuck to 
our hands after we rubbed it with them........ Pere aalg oie nck eo be Ria 3 
ee, OR SE IEE PO oo since assn es seeedcsbeqessces Do kane dentine 
es, . NE OE ne he ccs ccc chy dese onwssceeds pickin olen ae 4 
7. Paper doesn’t have any of the stuff in it that iron has............ Datint as ak eee 4 
B. Structure 
1. A magnet won't pick up paper because paper isn’t thick 
NN, oe Ma Lea iw neki Fete sews 0s Sia cu CeW ese see swes dd aa Bich edkadens a 
C. Electricity 
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D. Unclassified Frequency Grade 
ee errr rr rr re eer Tr ORINRS Serery epee 11,2. 
ye AE) PEs one ok nha. dcenns coda sean>s beebaie nara eaten team RRP Rea l 


Ill. Why Does This End (N) Of A Magnet Hold Onto This End (S)? 
A. Composition 


en Cl ON oe ao a NGhe dines = 54k N44). CUADNED RRA Oe Bae eae 3 
2. Paint on one side has a chemical im it... ......ccccceccccscccees ne ee ae St 2 
. ff ££ ee. Serene rue meme = Bs aod ale aaa Se daie ® 4 
i ee er ie EE PE ons ooo. wove na c's ca beat aeonaa eed eeuaes Benth teicats a Coen 3 
ens OF NN i I UE civ ec aaes ab edcbeccs swe oumehatel cusannete Re eee z 


B. Power 


2S ee eee et mn ee: ee meee e tf) 
Ee GUE OO ENUIE, 6nd os canes sninn padbeue sone ebh Renee ee sawed l 2 


a Electricity 


1. The direction the current runs around. .......cccccccvccstcccses Das aad were 6 
2. More current in one end than the other................00eeeeeee l 3 


D. Temperature 


my” S”.CUmECUC EU SS CUES  e eee” eee 
Sie Ne Te Wee Ik sm oh oo un hic os ks Re adeae ee eee l 


E. Unclassified 


BS Te PII giv vio s arca0 a os nda ned 36 bs ome a pen eee ee Spa eee 1,2,2 
2. North Pole attracts the Sotth: Pole. .....5:056655s0kacadvdaspeinnabe ns abndehealeat 2,4 
3. North Pole pulls north and South Pole pulls south.............. Rd mints hab mais 4 
! 4. It’s something like a bird bobbing up and down in water........ Eee ae slat 
. 5. Look. This one is magnetized from being around this one...... : ” 
IV. What Is The Difference Between Magnetism and Gravity? 
H A. Power 
: 1. Gravity can pull better than magnetism. ............ceccecesees Eetiep'sy a hnekae 7 
‘ 2. Gravity makes everything fall but gases..............cceeeeeees BG dena eee 
3. There are two kinds of gravity-earth and moon.................. Rovcuceee ce peme 4 
4. Gravity has 15 pounds pressure for every square inch.......... Re aaa es edie 7 
5. Magnets hold the earth together or the school would fly 
NE ns. da eeekcddnche odes vat dd dca ss sew ber ees ea ceiteS oa Dia hare os ete awore ta 3 
6. Gravity is a form of magnetism. But a metal won't fall 
Ol & Mamet ‘webees I We EMT G MIAMI. 6 oli scien icc ce ccceses RE Sa eet 6 
7. Magnetism attracts some metals but gravity pulls everything...... Sete iesedacaen ee 
B. Direction 
iS .. Ss: ee Cares NE UTNE EO OI Sn. sé oiv cog o's 3.0 och th aeie nt wok bod weiaebee by ¥ 
2. Gravity pulls down and magnetism pulls up.................... Reside ohn datas 4 
S.A Mt pomiis WHEE Che CAFTA 166.6 ook cis cow ceeckssacuace’s Rs dptwatels ode ateee 3 
C. Quantity 
1. Everything has the same amount of gravity in it................ Bitc.b oS acta heas Ge 
D. Generation 
1. You can make a magnet by rubbing it with another magnet...... _ Sal ae eo 4 
E. Classification 
1. Things fall by air pressure and air pressure is like mag- 
NN, 6a-8 hc awgkt Onde d es dais Saad eae se Rae eaan De oc a 50 ee eee ae 3 
F. Temperature 
1. If something is cold enough gravity won't pull it down.......... Died iivick Satan 2 
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G. Unclassified Frequency Grade 
1. Air currents hit the paper and make it fall slower than metal...... ii kabawes anennn 2 

V. Do You Have Any Questions? 
A. What is in the iron to make a magnet attract it?.................. Be | 
a ee Me OO TE a ss nea i edbanhseaceneeese ® 1 
C. How come the solar system stays in the same formation?.......... Sra Ree 5 
Se GR MUS REET HOUR MII he dic cases kcivactacivcFaddesicocteniks Pad pate area a 
ee ees See ek RS. vinidn ate alan ne 5056 ciccSebacechse's ed odiaen cans A 
F. If you were on the moon would you be able to get off?............. Di ccin tare akon 4 
G. Is Mount Palomar the strongest telescope?................020008: Pes seal en ae 


Discussion 

The discussion that follows is presented 
in an historical setting. In a sense, the 
three preceding studies * prepared the way 
for such treatment. For, in attempting to 
interpret progesssions in children’s concepts 
they suggested that the genesis and evolu- 
tion of these concepts showed some cor- 
respondence to the genesis and evolution 
of racial concepts. Accordingly, the dis- 
cussion emphasizes parallels between child 
concepts as revealed by this study and racial 
concepts as revealed by the history of 
science.* 

Teachers of children have observed that 
the laws of magnetism are taught with less 
difficulty than are the theories of mag- 
netism. A similar difference in precedence 
of acquisition occurs in the records of 
Uti- 


lizing this valuable clue, the discussion is 


man’s understanding of this force.*:* 


organized in terms of these two classifica- 
tions of knowledge. 


Laws of Magnetism 


Our knowledge of the laws of magnetism 
has progressed through three stages. They 
are: (1) The observations of the ancients; 
(2) The ideas of the Middle Ages; (3) 
The 


third stage has been succeeded by no fourth 


The formulations of William Gilbert. 


one of distinctive features because, since 


2» Haupt, George W. op. cit. 

8% Sir William Cecil Dampier. A History of 
Science. The Macmillan Company. 1942. 

*Whewell, W. History of The Inductive Sci- 
ences. Volumes I, II and III. John W. Parker. 
London 1897. 

5 Skilling, H. H. Exploring Electricity. 
Ronald Press Company. 1949. 


The 


Gilbert, developments have been in the 
realm of theory. 
(A.D. 


spokesman for the ancients. 


Pliny 23-79) is authoritative 
The under- 
standings of this period may be summarized 
Let 


us compare the knowledge of these children 


as follows: The magnet attracts tron. 
with the knowledge of magnetism at the 
time of Pliny. 

The 
grades three to seven in answer to Question 
Il, “Will A Magnet Pick Up Paper?” The 


statements are: (IIA1) A magnet will not 


relevant statements come from 


pick up paper because it has no iron in it; 
(ILA2) No. Paper isn’t a metal; (I11A7) 
Paper doesn’t have any of the stuff in it 
that iron has. 

Statement (IIA1) is given three times, 
1.e., once in grades three, four and five. 
Statement (I11A2) is given three times, 1.e., 
State- 


ment (IIA7) is given once in grade four. 


once in grades four, five and seven. 


These answers evidence an understanding 
that is equivalent to that of the ancients. 
The period of the Middle Ages was 
that 
could have been corrected by observation 


characterized by extravagant ideas 


and experimentation. It was a stationary 
Sometimes, as was the case with 
With these 
children, we find a number of concepts that 


period. 


magnetism, it was a descent. 


are fanciful when examined in the light of 
experimentation. 

The concepts allude to operations of glue, 
magic, temperature, pressure, rust, size, 
physical composition, chemical composition, 
and mechanical force. They are confined 
to the lower grade levels. Many of them 
are derived from superficial observation. 
Probably all of them could have been im- 
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proved by simple experimentation. Of 
course, adult logic constitutes the standard 
by which these concepts are judged as 
fanciful. 

The statements come from grades one 
through four in answer to Questions I, II 
and III: Why Do Magnets Pick Up Met- 
als? Will A Magnet Pick Up Paper? and 
Why Does This End (N) of A Magnet 
Hold Onto This End (S)? 

The statements are: (IA1) It has glue 
on it; (IA2) It has sticky stuff; (I1F1) It 
has magic; (I1G1) It’s cold; (IIID1) It’s 
hotter and the other end is colder; (II1D2) 
One end is cold like snow; (IH1) It has 
pressure; (112) If a magnet gets rusted 
it won't pick up iron; (I1I1B1) A magnet 
won't pick up paper because paper isn’t 
thick enough; (IIIA1) Because it is like 
tin; (IITA2) Paint on one side has a chem- 
ical in it; (IITA4) One end has chemicals 
in it; (IIITA5) Because it has S on it; 
(IIIE4) It’s something like a bird bobbing 
up and down in water. 

Most of the statements are made but 
once. However, one (IA1) is made three 
times and two are made twice (1A2) and 
(1ID1). 

The formulations of William Gilbert 
(1540-1603) relative to the Laws of Mag- 
netism may be summarized as follows: A 
Magnet Has Poles; The poles may be called 
North and South; North Pole attracts 
South and South Pole attracts North; A 
magnet is an ore of iron. The data from 
these children reveal various levels of ap- 
proach to the ideas of Gilbert. 

The statements are: (IIIE2) North 
Pole attracts the South Pole; (1D1) Up 
to the North Pole has something to do with 
a magnet; (IIIA5) Because it has S on it; 
(II1E3) North Pole pulls north and South 
Pole pulls south; (1A4) It has iron in it; 
(IA5) It has metals in it; (IA6) It has 
steel in it; (IIA1) It has no iron in it; 
(IIITA2) No. Paper isn’t a metal. 


6 Suter, R. “Dr. William Gilbert of Colches- 
ter”. The Scientific Monthly. Vol. LXX. No. 
4. April 1950. pp. 254-261. 
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The source of these concepts ranges from 
First Grade through Seventh Grade. Some 
of the children in First Grade relate iron, 
steel and metal to magnetism. A Seventh 
Grade concept states that the “North Pole 
has something to do with a magnet” but a 
Second Grade concept is about as advanced 
for it states that “North Pole attracts the 
South Pole”. This particular array of data 
seems to indicate that the children in the 
lower grades have attained to concepts that 
are equivalent in complexity and maturity 
to those from the children in the higher 


grades. 


Theory of Magnetism 


Our conceptions of the causes of mag- 


netic action have progressed through five 
stages. These are represented by the ex- 
planations of Saint Thomas Aquinas and 
Cusanus, William Gilbert, Descartes, Aepi- 
nus, and Coulomb. These causal interpre- 
tations include the bases of modern theory. 

Saint Thomas Aquinas (1225 ?) pro- 
posed a theory of “Forms” while Cardinal 
Nicholas of Cusa (Cusanus 1401-1464) 
supposed the action of an “Efflux” or 
“Vapour”. Different “Forms” were said 
to be peculiar to different substances and 
magnetism was a property of “Form”. An 
“Efflux” or “Vapour” was conceived as a 
tenuous material emerging. for some dis- 
tance from a magnet. The data from these 
children reveal statements with similarity 
to the ideas of Aquinas and Cusanus. 

The relevant statements are: (IA3) It 
has a chemical; (114) Sort of waves, like; 
(II1ID1) It’s hotter and the other end is 
colder. 

The sources of these concepts are from 
the lower and the higher grade levels. 
There are none from the middle grades. 
Most of the statements come from Grades 
Two and Three; one comes from Grade 
Seven. It should be noted that the state- 
ment from Grade Seven (Sort of waves, 
like) is the only one with reasonable sem- 
blance of truth as currently conceived. 
Thus, the explanations of magnetism made 
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by the lower grade children are similar to 
those advanced by Aquinas while one ex- 
planation from a higher grade level resem- 
bles one advanced, at a later period, by 
Cusanus. 

William Gilbert. seems to have recognized 
the universality of magnetic action along 
with the distinctive properties of terrestrial 
magnetism. He discusses a “form of pri- 
mary globes; the proper entity and exist- 
ence of their homogeneous parts, which we 
may call a primary and radical and astral 
form”—of which forms he apportions “one 
in the sun, one in the moon, one in the 
earth, the latter being a magnetic virtue”. 
These children present two ideas that ap- 
proximate those of Gilbert. 

The children’s statements are as follows : 
(ID2) Magnetism comes from the .earth 
and (1VA3) There are two kinds of grav- 


ity—earth and moon. Each statement is 





made but once and both come from inter- 
mediate grades. The reference to the two 
kinds of gravity is especially suggestive of 
Gilbert’s theory. 

Rene Descartes (1596-1650) explained 
magnetism in terms of currents of ethereal 
matter in the magnet. In this feature of 
the Cartesian philosophy, Descartes aided 
progress toward modern theory. Parallel- 
ing the ideas of Descartes, we find three 
from these children. 

The statements are made, predominantly, 
in the higher grade levels. One is made in 
Grade Three but it appears, also, in Grade 
Six. The statements are: (114) Sort of 
waves, like (II1C1) The direction the cur- 
rent runs around; (IC1) It has electricity 
and electricity has current. These few data 
indicate that the level of explanation to 
which Descartes had attained represents a 
comparatively late stage in children’s cogni- 
tive development. 

Aepinus (c. 1759) explained polarity in 
terms of excess or deficit of ‘Magnetic 
fluid”. Thus, his ideas are similar to the 
“vapours” of Aquinas and the “ethereal 
currents” of Descartes. With these au- 
thors, the distinctions between magnetic 
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fluids, vapours, and ethereal currents seem 
clear. However, the corresponding state- 
ments from these children do not fall read- 
ily into distinct categories. Actually, it is 
Aepinus’ emphasis on excess or deficit that 
gives the criterion for classification of the 
children’s responses. 

All of the statements come from the 
lower grade levels. ‘They are: (IIIA2) 
Paint on one side has a chemical in it; 
(11IA3) Paint on one side has something 
in it; (IITA4) One end has chemicals in it ; 
(111B2) One end is stronger; (IIIC2) 
More current in one end than the other; 
(I11ID1) It’s hotter and the other end is 
colder; (IIITD2) One end is cold like snow. 

The reason should be noted for classify- 
ing this range of children’s concepts as 
similar to those of Aepinus. It is the notion 
of excess or deficit. It is true that paint, 
chemicals, strength, current and heat are 
not “magnetic fluids” in Aepinus’ sense. 
But each of these children’s statements spec- 
ify, or imply, an idea of more or less. 

The theories of Charles Augustin de 
Coulomb (1736-1806) relative to the 
causes of magnetic action may be sum- 
marized as follows: There are two fluids, 
an austral (South) and a boreal (North). 
A magnetic body is made up of molecules or 
integral parts. Similarity to the ideas of 
Gilbert, Descartes, and Aepinus will be 
observed. But Coulomb moved beyond 
these earlier men and closer to modern 
explanations; for he adds a conception of 
“molecules” or “integral parts”. How 
closely do the children parallel Coulomb? 

Four relevant statements come from the 
higher grade levels and each is made but 
once on four grade levels. The statements 
are: (IA7) There is a magnet inside the 
metal; (117) Something to do with the 
atomic make up of a metal; (1VE5) Look. 
This one is magnetized from being around 
this one; (IVD1) You can make a magnet 
by rubbing it with another magnet. 

The first statement is made in Grade 
Six, the second in Grade Seven, the Third 
in Grade Five, and the fourth in Grade 
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Four. The last two statements are not as 
direct as the first two but they imply 
Coulomb’s thought. 


Summary 

This article is fourth in a series of pub- 
lished studies of children’s concepts. It 
presents results of a controlled interroga- 
tion of twenty-five children in grades one 
through seven. Five basic questions were 
asked while the children manipulated ob- 
jects. 

The data show categories of response as 
well as frequencies and grade levels. The 
responses are arrayed in an order that is, 
approximately, from least to most accurate. 

The data were collected and organized to 
reveal the children’s experiences with mag- 
netism, their methods of explanation, the 


[Vor. 36, No. 3 


contexts in which their associations were 
cast, and the grade and age differences in 
their experiences and explanations. 

A considerable portion of the discussion 
is given to exposition of children’s con 
cepts of magnetism and the historical devel 
opment of man’s knowledge of the subject. 
These parallels are presented in terms of 
(1) The Laws of Magnetism and (2) The 
Theories of Magnetism. 

This study of parallels of children’s 
thinking with that of the race reveals primi- 
tive ideas that are used to conceptualize the 
raw data of experience. 

It is suggested that further studies of 
this nature may reveal (A) significant con- 
cepts of relationship and (B) some basic, 
common denominator concepts for use in 
aiding the deductive thought processes of 
children. 


A TECHNIQUE FOR STUDYING THE MATURITY OF 
ELEMENTARY SCHOOL CHILDREN IN SCIENCE * + 


CLirForD G. McCoLLtuM 


Iowa State Teachers College, Cedar Falls, Iowa 


pps provision of science experiences in 
the elementary school often raises the 
problem of planning activities that are mean- 
ingful to the children. This problem re- 
quires a consideration of the general pat- 
tern of children’s mental development. In 
this consideration, however, questions usu- 
ally arise as to the relationship of their 
development and their understanding of 
their physical and biological environment. 
Various investigations have been made to 
study the maturity manifestations of young 
children in relationship to natural science 
principles. These include such investiga- 

* Paper presented at the annual meeting of the 
National Association for Research in Science 
Teaching in Atlantic City, February 19, 1951. 

+ Based on dissertation submitted in partial ful- 
fillment of requirements for the Ed. D. degree in 


the Graduate School, University of Missouri, 
1949. Major Adviser, Ralph K. Watkins. 


tions as those of Hall,’ Piaget,” * Isaacs,‘ 
and Oakes.® The present study does not 
claim to supplant the findings of any of 
these; rather, it attempts to supplement 
them. 

In attempting to locate evidences of the 
changing maturity of elementary-school 
children in natural science, an individual 


interview schedule was developed. This 


1 Hall, G. Stanley. “The Contents of Children’s 
Minds,” Princeton Review, Volume 11, 1883, pp. 
249-272. 

2 Piaget, Jean. The Child’s Conception of the 
World. WHarcourt, Brace and Company, 1929. 

8’ Piaget, Jean. The Child’s Conception of 
Physical Causality. Harcourt, Brace and Com- 
pany, 1930. 

t Isaacs, Susan. Intellectual Growth in Young 
Children. Harcourt, Brace and Company, 1930. 

5 Oakes, Mervin E. Children’s Explanations 
of Natural Phenomena. Bureau of Publications, 
Teachers College, Columbia University, 1947. 
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schedule provides for a standardized pro- 
cedure in interviewing children through the 
first six grades of the elementary school. 
The content is distributed through both 
the physical sciences and biological sciences, 
and is based upon recommended courses 
of study in elementary science. The sched- 
ule requires the use of a kit of materials, 
including such things as pictures, a ther- 
mometer, an electric bell, and samples of 


rock. The responses elicited were both 


verbal and performance reactions. The 
schedule follows in detail. 
INTERVIEW SCHEDULE 

Conversation with the child is initiated by 
asking name, age, birthday, father’s occupation, 
and by asking questions related to preferences 
regarding books, magazines, comics, games, etc. 

Introductory Statement of Standardized Inter- 
view: I have some things here that I would like 
to talk with you about. I have talked with lots 
of boys and girls and gotten their ideas about 
them. Now I would like for you to tell me some 
of your ideas about them. 


I. Seasons. 

1. What are the seasons of the year? 

2. How does summer differ from winter? 

3. a. Picture of trees with brightly colored 

leaves.** 

What season of the year is it in this 
picture? 

What makes you think so? 

b. Picture of geese flying in V-formation. 
What season of the year is it in this 
picture? 

What makes you think so? 

c. Pictures of a weasel with dark fur and 
one with white fur on same card. 
Pointing to the one with white fur: 
What season of the year was it when 
this picture was made? 

What makes you think so? 

d. Colored picture of a field of wheat ready 
to be harvested. 

What season of the year is it in this 
picture? 
What makes you think so? 

II. Water 

1. a. In what way are water, ice, and steam 

alike ? 

b. In what way are water, ice, and steam 
different ? 

2. a. If you would fill a jar with water, seal 
it, and put it outside on a real cold 
night, what do you think would happen? 
If answer refers only to water freezing, 
ask: Anything else? 

** Materials used in connection with the ques- 
tion are shown in italics. 
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b. If answer to a refers to the jar break- 
ing, ask: What causes the jar to break? 
3. a. At what temperature does water begin 
to freeze? 
b. At what temperature does ice begin to 
melt ? 
c. At what temperature does water begin to 
boil ? 
4. Why does sweating help keep us cool in 
the summertime ? 
If no answer is quickly given, ask: Does 
sweating help keep us cool? 


III. Weather 
1. Thermometer. 
a. What is this? 
b. What is it used for? 
2. What is the temperature now? 
3. A picture of cumulus clouds and a picture 
of nimbus clouds. 

a. If you could fly into clouds like these, 
what do you think you would find inside 
them? 

b. If moisture is referred to in a, ask: 
How does this (moisture, water, rain, 
etc.) get there? 

An additional question may be asked to 
explain how, why, etc. 

c. Which of these two clouds do you think 
is more likely to bring rain? 

Why do you think so? 
4. Picture of a weather map. 

a. What is this? 

If answer is only “map,” ask: Is it any 
special kind of a map? What kind? 

b. What is it used for? 


IV. Astronomy 

1. a. What shape is the sun? 

If answer is only “round,” ask: Is it 
round like a ball, or is it round and flat 
like a pancake? 

b. What shape is the moon? 

If answer is only “round,” ask: Is it 
round like a ball, or is it round and flat 
like a pancake? 

2. If there were no sun, how would it be 
different here on the earth? 

3. Which is larger (bigger), the sun or the 
moon? 

4. The sun rises (comes up) in the morning 
in the east, and sets (goes down) in the 
evening in the west. What causes this? 

. What do people use to look at stars? 

. What are some things that you have seen 
in the sky either at night or in the daytime? 


Nw 


V. Geology 
l. a. Samples of sandstone. 
What are these? 
If answer is “a rock,” ask: What kind? 
b Samples of slate. 
What are these? 
If answer is “a rock,” ask: What kind? 
c. Samples of limestone. 
What are these? 
If answer is “a rock,” ask: What kind? 
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2. How old do you think the earth is? 
If no answer is given, or the pupil hesitates, 
say : Nobody knows exactly, so just make a 
guess. 
3. Where does soil come from? 
If no answer is given, or the pupil hesi- 
tates, say: Where does dirt come from? 
4. What is a fossil? 
VI. Air 
1. What is wind? 
2. Diagram of a window open at both top and 
bottom with a radiator below it. 
a. Here is a picture of a window. It’s open 
at the top and it’s open at the bottom. 
It’s cold outside. Where will the cold 
air come in this window? 
b. Where will the warm air go out? 
c. Why does the cold air come in at the 
eae eee and the warm air go out 
OE NE fans ces ? 
Further requests for explanation may be 
asked. 
3. a. What would you do if your clothing 
would catch fire? 
b. Why would you do this? 
Further requests for explanation may 
be asked, particularly in relation to the 
terms used, such as smothering, etc. 
4. What makes up the air? 


Alternate: What is air made of? What is 
found in air? 


VII. Magnetism 


1. 


VIII. 
i. 


V-shaped magnet and small boxes of tacks, 
pieces of glass, pieces of paper, and pieces, 


of wood. 

a. Pointing to magnet: What is this? 

b. I'm going to show you some things: in 
these boxes. I want you to tell me 
whether the magnet will pick them up 
or not as I show them to you. 
After the pupil has responded, let him 
check with the magnet. 


. Small compass. 


a. What is this? 

b. What is it used for? 

If answer indicates that it can be used 
to tell the direction, ask: How could I 
use this compass to see which way is 
east? 

c. If answer to > indicates that the needle 
always points north and south, ask: 
Why does the needle point north and 
south ? 


Electricity 

a. What are some ways in which people 
use electricity ? 
Alternate: What are some things that 
we use that have to have electricity? 

b. What about a telephone? Does it use 
electricity ? 

c. Whrt about an dutomobile? Does it use 
electricity ? 

a. Doorbell. 
What is this? 
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b. Dry cell. 

What is this? 
c. As pieces of string, iron wire, bare 
copper wire, and insulated copper wire 
are being laid out, ask: Can you make 
the bell ring? 
If the bell is correctly wired to the dry 
cell, lay out a push button switch and 
ask: Now can you connect this switch 
so that it can be used to start and stop 
the bell? 


. a. Large soft tron nail. 


Can you make this nail pick up the tacks 
as the magnet did? 
. Show me how you would do it. 
The magnet, dry cell, string, iron wire, 
bare copper wire, insulated copper wire, 
and tacks from the above questions 
should have been left on the table in 
front of the pupil. 
If the use of the magnet’s field is indi- 
cated, ask for still another method. 


IX. Adaptations of Plants and Animals 
1. a. Picture of fish. 


What are these? 
Where do they live? 
b. Picture of cactus plants. 
What are these? 
Where do they live? 
. Picture of a bird. 


“ 
What is this? 
Where does it live? 

d. Picture of a mole. 


What is this? 
Where does it live? 
e. Picture of water lilies in a body of 
water. 
What are these plants? 
Where do they live? 


. a. What do the fish have that helps them 


live in the water? 

b.'What do the cactus plants have that 
helps them live in the desert? 

c. What does a bird have that helps it live 
in a tree? 

d. What does a mole have that helps it live 
in the ground? 

e. What do water lilies have that helps 
them live in the water? 


. a. How does a cat protect itself ? 


b. How does a skunk protect itself? 

c. What does a rosebush have that protects 
it? 

d. How does a quail (bobwhite) protect 
itself ? 


X. Reproduction 


1. Bean seeds. 


a. What are these? 

b. What can they be used for? 
If food is indicated, ask: What else can 
we do with them? 


. Grains of sweet corn. 


a. What kind of plant would grow if we 
planted these? 
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XI. 


3 


4 


b. Would any other kind of plant besides 
(corn, sweet corn, etc.) grow from 
these seeds? 


. What color eyes do you have? 


Why do you have (blue, brown, etc.) eyes? 


. a. Plants grow from seeds; what do little 


(baby) chickens grow from? 
If answer indicates that chickens grow 
from grain, chicken feed, etc., repeat 
original question and emphasize little or 
baby chickens. 

b. Plants grow from seeds; chickens grow 
from eggs; what-do animals like dogs 
and cats grow from? 


Necessities for Plant Life 
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. What are three things that a plant has to 


have in order to live? 


. What are three things that a plant has to 


do in order to live? 

If there is no answer or too long a hesita- 
tion, ask: Does a plant have to do anything 
in order to live? 


Necessities for Animal Life 


. What are three things that an animal has 


to have in order to live? 
What are three things that an animal has 
to do in order to live? 


. Are people animals? 


Alternate: Are you and I animals? 


Machines 

Picture of a man using a lever to lift a 
weight. 

Why is the man using the long pole? 

If the answer is only in terms of his using 
it to lift the weight, ask: If the man could 
lift the box with his hands, although it 
would be very heavy for him, would there 
be any reason for him to use the pole? 
Why do we oil our machines? 

Picture of a small pulley and a larger 
pulley belted together. 

a. See these two wheels, the smaller one is 
a part of an electric motor. As it turns, 
the larger wheel is turned. Will the 
larger wheel go faster than the smaller 
wheel ; will it go slower than the smaller 
wheel; or will they turn at the same 
speed ? 

Why will it turn (faster, slower, or at 
the same speed) ? 

What is a machine? 


—_ 
-) 


Energy and Work 

What is energy? 

What are some different kinds of energy? 

What is power? 

Picture of the gas and smoke formation 

from the Bikini atomic bomb explosion. 

a. What is this? 
If answer is “clouds,” 
of cloud? 

b. If answer to a refers to an explosion, 
ask: What kind of energy was responsi- 
ble for this? 


ask: What kind 
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hemical Changes 

a. What happens to metal toys that are left 
out in the rain? 

b. Do all metals rust? 

c. If answer to bp is “no,” 
some that don’t? 


ask: What are 


. a. When we burn a piece of paper, is it 


always completely destroyed (burned 
up), or is it always completely changed 
into something else? 

b. If answer to a indicates change, ask: 
What is it changed into? 

Why do we paint our houses? 

If neatness or appearance is given as an 

answer, ask once for further reasons. 


. a. What is meant by “hard water’? 


b. What other kind of water is there be- 
sides “hard water”? 

c. Can hard water be 
water ? 


d. How? 


changed into soft 


Bacteria and Disease 

Why should we cover our nose and mouth 
when we sneeze or cough? 

What causes diseases? 

If answer is “germs” or “bacteria,” ask: 
What are (germs, bacteria) ? 

A long time ago lots of people had small- 
pox. Now very few small- 
pox. -Why is that? 


people have 


Problem Solving and Attitudes 


a. If you had a toy train at home that was 
broken and that you wanted to fix, how 
would you go about learning how to fix 
it? 

b. If you wanted to build a bird house and 
didn’t know how, how would you go 
about learning how to build it? 

c. If you saw a bird that you did not know 
and you wanted to know, how would 
you go about learning what kind it was? 

You ask questions of your mother, your 

father (daddy), and your teacher, don't 

you? When they give you an answer, do 
you think they are always right? 


. a. We know that some of our school books 


are not supposed to be true. 
story books. 

Do you think the ones that are supposed 
to be true are always right? 

b. Do you think that the things that are in 
magazines that are supposed to be true 
are always right? 

c. Do you think that the things that are in 
newspapers that are supposed to be true 
are always right? 


They are 


XVIII. Sources of Information 
W 


here do you learn the answers to these 


questions that we have been talking about? 


The schedule is organized in terms of 


categories, questions, and subquestions in 
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order to facilitate recording and analysis of 
the responses. There are a total of 122 
distinct questions in the schedule, exclusive 
of the beginning questions directed toward 
the securing of background information 
and the one under Category X VIII— 


Sources of Information. 


It is not claimed that the interview sched- 
ule is distinctive in its general nature or in 
any one of its features. It is believed, 
however, that it possesses a combination 
of features that are worthy of examination 
in relationship to the study of developing 
science maturity in elementary-school chil- 
dren. This combination includes the fol- 
lowing features : 


1. The interview is entirely oral in administra- 
tion and response. 

2. The interview is conducted upon a com- 
pletely individual basis. 

3. Pictures and other materials are used in 
connection with verbal questions. 

4. Some of the responses are performance 
reactions. 

. A relatively wide range of chronological 
ages and grade levels were considered in 
developing the vocabulary of the schedule. 

. No reading by the child is necessary in 
interpreting the questions or the problem 
situations. 

. There are a number of different categories 
of science questions included. 

8. There are 122 individual questions. 

. There is little, if any, deviation from the 

schedule in conducting the interview. Clari- 

fying questions are not asked unless they are 
provided in the schedule. 

The great majority of the questions are 

stated in such a. manner that they elicit free 

responses. Multiple choices are provided in 
only a few. 

11. Attempts were made to give out-of-school 
connotations to most of the questions in 
their development. 

12. The items involve identification, explana- 
tions of causes and effects, skills in using 
simple devices; vocabulary, application of 
known facts to problem situations and jus- 
tification of answers stated as facts. 


4) 
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The verbatim reactions of children are 
written upon specially prepared record 
forms. Descriptive statements of their per- 
formance reactions are also noted. 

In an investigation involving a trial of 
the schedule during the 1948-49 school 
year, a total of 324 children were inter- 
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viewed. They were all residents of Cooper 
County, Missouri, a midwestern general 
agricultural area. The children were se- 
lected from the first six grades of rural, 
village, and small city schools. There was 
an approximately equal distribution in 
numbers between sexes, between grade 
levels, and between the three types of 
schools. 

The responses were analyzed to note 
differences between the different grade 
levels. Groupings and categorizing of the 
responses were largely in the words of 
actual responses. The frequencies of the 
various responses at the different grade 
levels were converted into percentage fre- 
quencies, based upon the number of children 
interviewed in each grade. These percent- 
age frequencies were then graphically rep- 
resented. The graphs were the primary 
reference in considering the significance of 
specific responses. A number of responses 
were usually graphed for each of the in- 
dividual questions. 

There were four general types of graphic 
distributions. First, there were those that 
tended to increase in frequency from the 
first grade toward the sixth. Second, there 
were those that tended to decrease through 
the grades. Third, there were those that 
had their highest percentage frequencies in 
the middle grades with lower ones in the 
first and sixth. Fourth, there were those 
that were irregular with no discernible 
trend toward either an increase or decrease 
through the grades. The first two were of 
most interest in that they identified re- 
sponses indicative of changing maturity 
through the grades. 

Those responses that tended to increase 
in frequency through the grades and were 
given by more than fifty per cent of the 
children at one or more grade levels are 
listed below. 

Given by more than fifty per cent of the 
children in all grades: 

1. Explained the difference between summer 


and winter in terms of temperature differ- 
ences. 
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Identified a thermometer either by its 
name or a description of its use. 
Selected nimbus clouds as more likely to 


bring rain than cumulus clouds. 


. Stated that people use electricity for lights. 
. Stated that baby chickens come from eggs. 


Named water as a requisite for the, life of 
plants. 


Given by more than fifty per cent of the 
children in the second grade and above: 


Identified summer as the season in a pic- 
ture showing a field of yellow wheat. 


2. Identified a thermometer by name. 
i 3. Recognized that a magnet would pick up 
tacks. 
4. Identified a doorbell as either a doorbell or 
bell. 
; t 5. Identified a dry cell as either a dry cell or 
. / a battery. 
6. Said that a mole lived in or under the 
ground. ’ 
. } 7. Expressed the belief that no plant other 
. than corn would grow from grains of 
; corn when they were planted. 
: 8. Named food as a necessary thing for ani- 
mals to have in order to live. 
. 9. Explained that one should cover his nose 
5 and mouth when he coughed or sneezed be- 
cause otherwise he would spread germs or 
give diseases to others. 
c 10. Stated that things found in magazines that 
t were supposed to be true were not always 
right. 
» 
e Given by a majority of the children in 
. the third grade and above: 
t / 
. 1. Identified fall as the season of the year in 
5 a picture showing trees with brightly col- 
e | ored leaves. 
e 2. Stated that the reason for identifying the 
season in a picture showing trees with 
. } brightly colored leaves in a certain way 
e i (usually fall or autumn) was because the 
f leaves were falling. 
| 3. Identified wheat in justifying the naming 
‘ of a particular season in a picture showing 
y a field of yellow wheat. 
4. Expressed the belief that a sealed jar full 
, of water would burst if it were left out- 
. | side on a very cold night. 
e 5. Read the temperature on a thermometer 
e at least within three degrees. 
| 6. Identified the V-shaped magnet or de- 
. } scribed its uses. 
7. Identified pictures of cactus plants. 
‘ 8. Said that a cat protected itself with its 
paws or claws. 
9. Said that a rosebush was protected by its 
thorns or stickers. 
- 10. Named water as a necessary thing for 





animals to have in order to live. 
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Given by a majority of the children in 
the fourth grade and above: 


5 
2 
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Given by a majority of 


6. 


. Gave 


Named all of the seasons. 

Stated that the reason for naming a par- 
ticular season in a picture’ showing trees 
with brightly colored leaves was because 
of the color of the leaves. 
Read the temperature on a 
at least within two degrees. 
Stated that water or precipitative forms 
of water would be found in clouds. 
Described the shape of the sun as round 
like a ball. 

Recognized light as a contribution of the 
sun to the earth. 

the age of the earth in 
thousands of years and above. 
Described wind as either air or 
air. 

Stated that they would lie down and roll 
or would wrap up in something if their 
clothing should catch fire. 

Identified a compass either by name or by 
describing its uses. 


thermometer 


terms of 


moving 


Stated that a compass was used to tell the 
direction one was going or to tell the di- 
rection one wanted to go. 

Identified the picture of a mole. 

Stated that water lilies lived in water or 
in bodies of water, ponds and 
lakes. 

Stated that a skunk protected itself with 
an odor, scent, or secretion of some kind. 
Believed that paper 
something else instead of destroyed when 
it burned. 

Said that one should cover his nose and 
mouth when he coughs or sneezes because 
he might spread germs. 


such as 


was changed into 


the children in 


the fifth and sixth grades: 


i. 


tN 


ww 





Gave the shape of the moon as round like 
a ball. 


Believed cold air would come in at the 
bottom of a window that is open at both 
top and bottom. 

Believed warm air would go out at the 


top of a window that is open at both top 
and bottom. 

Identified a magnet by name. 

Attempted to make the doorbell ring. 
Made a soft iron nail pick up carpet tacks 
by leaving one end of it on the permanent 
magnet, or by rubbing the nail on the 
magnet. 

Stated that cactus plants lived in the des 
ert. 

Stated that water lilies lived in water with 
no mention of specific bodies of water. 
Said that ‘a skunk protected itself with an 
odor or scent. 
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10. Stated that a rosebush was protected with 
its thorns. Used the term “thorns” in- 
stead of such words as “stickers,” “jag- 
gers,” etc. 

11. Stated that metal toys would rust when 
left out in the rain. 

12. Answered that not all metals would rust. 

13. Named ashes as the material that paper is 
changed into when it burns. 


Given by more than fifty per cent of the 
children in the sixth grade: 


1. Identified the season in a picture showing 
a weasel with a white coat as winter. 
Explained that water, ice, and steam are 
all alike in that they are all water, or in 
that ice and steam come from water. 

3. Expressed the belief that a sealed jar full 
of water would burst if it was left outside 
on a very cold night. This response was 
given without supplementary questioning. 

4. Read the temperature on a thermometer at 
least within one degree. 

5. Indicated that it is the movement of the 
earth that causes night and day. 

6. Identified, by name, a telescope as an in- 
strument used in looking at stars. 

7. Identified a piece of sandstone. Some 
pupils required supplementary questioning. 

8. Used the term “smother” in explaining 
why they would do a certain thing if their 
clothes were burning. 

9. Named “gases” or the specific names of 

gases as some of the ingredients of air. 

Stated that people use electricity for 

stoves. 

11. Identified a compass. 

12. Named the gills of a fish as something it 

has that helps it live in water. 

. Stated that plants had to have light in 

order to live. 

14. Defined energy in relationship to a person, 
such as, “it makes you feel good,” “you 
have to have it to run and jump,” etc. 

15. Said that people painted their houses so 
they wouldn't rot. Some pupils required 
supplementary questioning before they 
gave this reason. 


bho 


10. 


_ 
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In addition to the responses that were 
given by more than fifty per cent of the 
children at one or more grade levels, there 
were seventy-six responses that showed a 
progressive increase in frequency through 
the grades but were not given by fifty per 
cent at any level. Some of these fell only 
a few percentage points below the majority 
point at the sixth grade level. 

Those responses that tended to decrease 
in frequency through the grades and were 
given by more than fifty per cent of the 
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children at one or more grade levels are 
listed below: 


Given by more than one-half of the chil- 
dren in all grades: 

1. Believed that when two different-sized 
pulley wheels are belted together the 
larger one would go faster or both at the 
same speed. 

2. Stated that people painted their houses in 
order that they would look better and 
cleaner. 


Given by more than one-half in the fifth 
grade and below: 


1. Stated that people were not animals. 


Given by a majority in the third grade 
and below: 

1. Stated that paper is destroyed when it 
burns. 

2. Believed the answers given to their ques- 
tions by parents and teachers were always 
right. 

Given by more than one-half of the first 
and second grade children: 

1. Believed that cold air would come in at 


the bottom of an open window. 
2. Identified a compass as a clock or watch. 


Given by a majority of the first graders : 
1. Explained that the water in a sealed jar 
would only freeze when placed outside on 
a very cold night. 
2. Said that people oiled their machines so 
they would run. 

There were twenty-three more responses 
that tended to decrease in frequency through 
the grades without a majority giving them 
at any level. Those that exhibited this type 
of distribution were, in general, inferior 
types of responses. It appears as though 
they are indicative of misconceptions that 
tend to be corrected with maturation and 
training. 

Responses that showed distributions 
with highest percentage frequencies in the 
middle grades and those that showed irreg- 
ular distributions have little significance in 
studying changing maturity. It is interest- 
ing to note, however, that they were often 
inferior types of responses. 


Some general indications of the analysis 
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of the frequency distribution patterns of 
the responses are: 


_ 


. The interview schedule elicited responses 
in eighty-seven of its 122 items that were 
indicative of changing maturity. 

. Changing science maturity is gradual and 

continuous rather than saltatorial. 

It was the changing frequency of the re- 

sponses rather than the content or type of 

activity involved in them that distin- 
guished between the grade levels. 

Most of the individual 

distributed throughout 

grade levels. 

. The subject-matter involved in an item 
affected the general nature of the response 
at the different grade levels. That is, 
satisfactory explanations of cause-and- 
effect about certain phenomena could be 
given by children in the lower grades, but 
not for all that were asked. Even chil- 
dren in the sixth grade could not give 
satisfactory explanations of cause-and- 
effect for all of the phenomena included 
in the questions, although there was a 
tendency for sixth graders to give more 
satisfactory explanations than were given 
in the lower grades. 

. There was no evidence of differing rates 
of maturity for physical and 
sciences. 

Distinctions could often be made betwzen 
groupings of grades when none were evi- 

dent between individual grades. 

Correct answers tended to increase in per- 
centage frequency through the grades. In- 
correct and only partially correct 
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ones 


SCIENCE LITERATURE IN 


DoroTHY 


Fair Lawn, N 


¢ preparing this bibliography over a 
period of three years two facts have 
become paramount. First, for the child 
there is an increasing number of available 
science books which reflect the newer prin- 
ciples of science in childhood education and 
still maintain the standards of literature. 
Secondly, in teaching and working with 
children, one notes a definite need for an 
effective technique with which readers may 
handle books of an informative nature. 
Ample opportunity should be given for 
children to grow toward certain basic facts 


SCIENCE LITERATURE 17 


ur 


tended to decrease in percentage fre- 

quency, or have peaks of percentage fre- 

quency in the middle grades. 

Many of the responses that were given in 

increasing frequencies through the grades 

were not given by a majority of the chil- 
dren in the sixth grade. 

10. The sources of subject-matter of the in- 
terview schedule were outlines of 
mended content for elementary 
Since many of the correct responses were 
not given by a majority of the children at 
any grade level, it appears that significant 
achievement in recommended science con- 
tent is not being accomplished with the 
sampling involved. 


= 


recom- 
science, 


The investigator feels that the use of 
such a technique could be helpful in plan- 
ning science activities with specific groups 
of children, in identifying misconceptions 
of children in science, and in considering 
the science readiness of individual children. 
The responses of this investigation are be- 
ing analyzed with reference to such factors 
as mental maturity, reading maturity, sex, 
and socio-economic background. Plans are 
also being considered to refine the schedule 
on the basis of this study and to apply it to 
a larger sampling of children. This larger 
sampling is to include urban populations 
and children with more formal training in 


science. 


CHILDHOOD EDUCATION 
MARSHALL 


ew Jersey 


The title 
page will introduce such terms as title, au- 


concerning all written material. 


thor, illustrator, editor, compiler, and pub- 
lisher. In using scientific material, facts 
about the author and his sources of infor- 
mation are necessary items to be checked 
as readers begin to evaluate books for their 
authenticity. Knowledge of the copyright 
date and all it implies will tend to broaden 
The 


contents, 


the base of one’s reading material. 
the table of 
glossary, index, appendix, and maps 


techniques—using 
and 


an appreciation for the preface, foreword, 
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and list of acknowledgements, will both 
contribute to the pleasure and knowledge 
obtained from these books. 

The bibliography covers a broad scope of 
science and the categories are significant of 
science experiences from which children re- 
ceive values to help them interpret the 
world and its complex processes. This bib- 
liography should help adults, interested in 
the child’s experiences, to build toward a 
careful and intelligent selection and inter- 
pretation of science literature from the ever 
increasing sources being published for the 
young reader. Therefore, it is not all in- 
clusive, but rather directive in nature. The 
same thinking has guided the reference to 
appropriate age level of the books. The 
younger, the middle age, and the older child 
will be found at some time in most groups. 
There is a book for every child. May this 
list start children and adults on the road of 
exploration into the unknown. 


THE UNIVERSE 
Baker, Robert H. When the Stars Come Out. 
Illustrated with photographs and_ charts. 
New York, Viking, c1934, 185p. $2.50. 
From this book, the aspiring young astronomer 
will have a perspective of man’s observation of 
the heavens from early days to the present tele- 
scopic techniques. Older Child. 


Behn, Harry. All Kinds of Time. Illustrated 
by the author. New York, Harcourt, Brace 
and Co., c1950. $2.50. 

Time—the wonderment of our whole existence 

—is beautifully portrayed for the young child. 

Younger Child. 


Brindze, Ruth. The Story of Our Calendar. 
liiustrated by Helene Carter. New York, 
Vanguard Press, Inc., c1949. 64p. $2.50. 

This delightful book should help adults as well 
as children better understand the concept of time 
and how man has attempted to measure it 
through the ages. Middle Age and Older Chil- 
dren. 


Cothren, Marion (Benedict). This is the Moon. 
Illustrated by Kurt Wiese. New York, 
Coward-McCann, c1946. 87p. $2.60. 

Information resulting from consistent study of 
the moon as part of the Solar System has been 
well presented in both text and illustrations and 
shows man’s relation with the moon in different 
parts of the world. Older Child. 


Fenton, Carroll Lane and Fenton, Mildred 
Adams. Worlds in the Sky. Illustrated by 
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the authors. New York. The John Day 
Company, c1950. 9%6p. $2.50. 

The continuity of facts presented in this account 
of the universe will extend a child’s horizon of 
his ‘world’ as only one of many in the vast 
range of time and space. Older Child. 


Goodwin, Hal. The Real Book About Stars. 
Illustrated by Paul Wenck. New York, 
Franklin Watts Inc., cl1951. 189p. $1.25. 

Independently the child will discover many 
facts about the heavens as he uses the appendix 
and pronouncing dictionary which supplement the 
fine text and illustrations in this book. 


Lewellen, John. You and Space Travel. Pic- 
tures by Winnie Fitch and Joe Phelan. Chi- 
cago, Children’s Press, c1951. 60p. $1.50. 

A book which holds the child to reality as he 
considers the possibilities of space travel. Middle 

Age and Older Children. 


Lum, Peter. The Stars in Our Heavens: Myths 
and Fables. Drawings by Anna Marie Jauss. 
New York, Pantheon, c1948. 245p. $3.75. 

Scientific facts serve as a background for en- 
joyment of man’s interpretation of the stars 
through the ages as revealed in myths and fables 
of many lands. Older Child. 


Meyer, Jerome S. Picture Book of Astronomy. 
Illustrated by Richard Floethe. New York, 
Lothrop, Lee and Shepard Co., c1945. 36p. 
$1.75. 

Relates astronomy to the child’s own world and 
fosters interest in the wonders of the heavens. 

Middle Age Child. 


Reed, William Maxwell. Stars For Sam. Ed- 
ited by C. E. St. John. Decorations by Karl 
Mosely. New York, Harcourt, Brace and 
Co., c1931. 190p. $3.00. , 

Time tested, this book gives information from 
scientific observation of the universe and is skill- 
fully written for the child’s understanding. Mid- 
dle Age and Older Child. 


Williams, Lou. Dipper Full of Stars: A Be- 
ginner’s Guide to the Heavens. Chicago, 
Follett, c1944. 170p. $2.00. 

May be used by the beginner for study of the 
universe as material is concise, but stimulating 
for further study. Older Child. 


THE EARTH 


Bendick, Jeanne. All Around You. Foreword 
by Glenn O. Blough. New York, Whittle- 
sey House, c1951. 48p. $2.00. 

The book will be enjoyed by the young child; 
but to have him truly understand take time to 
relate the text and pictures to his own experi- 
ences as he discovers the wonders of his world. 
Younger Child. 
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Brindze, Ruth. The Gulf Stream. Illustrated 
by Helene Carter. New York, Vanguard 
Press, Inc., c1945. 62p. $2.00. 

A familiar term, the Gulf Stream, is fully ex- 
plained in this book, giving the reader a clear 
understanding of its sources, nature, and the 
creatures which live within its limits. Middle 
Age Child. 


Brown, Margaret Wise. Little Island. Written 
by Golden Mac Donald. Illustrated by Leon- 
ard Weisgard. New York, Doubleday, c1946. 
44p. $2.50. 

Delightful illustrations with pleasing text por- 
tray the universal physical forces as they effect 
a small, but not overlooked bit of our earth. 
Younger Child. 


3uff, Mary and Buff, Conrad. Big Tree. Illus- 
trated by the authors. New York, Viking, 
1946. 79p. $3.00. 

Within this book unfolds a beautiful expression 
of the earth’s age and enduring life as shown in 
development of a sequoia tree through countless 
ages of change incurred by physical forces or 
man’s technical culture. Middle Age and Older 
Children. 


Cormack, M. The First Book of Stones. Illus- 
trated by M. K. Scott. New York, Franklin 
Watts Inc., 1950. 93p. $1.75. 

Children find this a helpful book with its sim- 
ple and accurate information showing them how 
to work with their individual collection of stones. 
Middle Age Child. 


Fenton, Carroll Lane and Fenton, Mildred 
Adams. The Land We Live On. Photo- 
graphs included. New York, Doubleday, 
Doran and Co., c1944. 88p. $2.50. 

A direct approach to land forms introduces the 
child to such terms as mountains, valleys, plains 
and soil which help him as he grows toward the 
meaning of soil and land conservation. 


Goudey, Alice E. The Good Rain. Illustrated 
by Nora S. Unwin. New York, Aladdin 
Books, c1950. unpaged. $1.75. 

As one reads this book with a child, there is a 
feeling of heaviness, until the rain comes and 
life again flows into all the familiar settings of 
his world. Younger Child. 


Huntington, Harriet E. Let's Go to the Brook. 
Illustrated with photographs by the author. 
New York, Doubleday, Doran and Co., Inc., 
1952. 9%6p. $2.75. 

Along with Let’s Go to the Desert, Let's Go to 
the Seashore, and Let’s Go Outdoors, the child 
may observe his environment through scientifi- 
cally accurate photographs and direct, but not 
oversimplified, text. Younger and Middle Age 
Child. 


Meyer, Jerome S. Picture Book of the Earth. 
Illustrated by Richard Floethe. New York, 
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Lothrop, Lee, and Shepard Co., c1949,. 47p. 
$2.00. 

This book will help to extend a child’s under- 
standing of the earth’s surface in his own local 
community and in other portions of the natural 
world as well. Middle Age Child. 


Meyer, Jerome S. Picture Book of the Weather. 
Illustrated by Richard Floethe. New York, 
Lothrop, Lee, and Shepard Co., cl1948. 48p. 
$2.00. 

The accurate information concerning the wea- 
ther found in this book will answer many ques- 
tions for a child—some questions which in the 
past have been answered only by folklore or 
ignored altogether. Younger Child. 


Reed, William Maxwell. Earth for Sam: The 
Story of Mountains, Rivers, Dinosaurs, and 
Men. Line drawings by Karl Mosely. New 
York, Harcourt, Brace and Co., c1930. 390p. 
$3.50. 

Written for an actual child, this authentic 
material will serve as a scientific introduction for 
further study of the earth. Older Child. 


Tresselt, Alvin R. Hi, Mister Robin! Pictures by 
Roger Duvoisin. New York, Lothrop, Lee, 
and Shepard Co., Inc., c1950. $2.00. 

The impatience of all nature as comes the 
spring, is delightfully portrayed by the pictures 
and text in this simple book. Younger Child. 


Tresselt, Alvin R. Rain Drop Splash. Pictures 
by Leonard Weisgard. New York, Lothrop, 
Lee, and Shepard Co., c1946. 29p. $1.50 

A small child will sense the liquid state of 
water and begin to understand its downward 
flow from one level to another as he enjoys this 
charming story. Younger Child. 


Tresselt, Alvin R. Sun Up Illustrated by 
Roger Duvoisin. New York, Lothrop, Lee, 
and Shepard Co., cl1949. unpaged. $2.00. 

Within the pages of this book one may experi- 
ence the changing tempo and mood of weather in 
one summer's day. Younger Child. 


Tresselt, Alvin R. White Snow, Bright Snow. 
Illustrated by Roger Duvoisin. New York, 
Lothrop, Lee, and Shepard Co.; 1947. 33p. 
$2.00. 

A wonderful book to read with a child on the 
afternoon of the season's first snowfall. Younger 

Child. 


Zim, Herbert. Lightning and Thunder Illus- 
trated by James Gordon Irving. New York, 
William Morrow and Company, c1952. 
$2.50. 

The information given here will help many 
children as well as adults to feel more secure in 
their understanding of these natural phenomena 


' which have terrified man through the ages. Mid- 


dle Age Child. 
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Berrill, Jacquelyn. Wonders of the Seashore. 
Illustrated by the author. New York, Dodd, 
Mead and Company, cl951. 69p. $2.50. 

A delightful ‘find’; clear, accurate and chal- 
lengeable material for a child to consult on his 
first and subsequent experiences with life along 
the seashore. Middle Age and Older Children. 


Bronson, Wilfred S. Starlings. Illustrated by 
the author. New York, Harcourt, Brace, 
and Co., c1948. 78p. $1.75. 

As in Coyotes, The Grasshopper Book and 
Turtles, the author-illustrator has given an un- 
usual fund of information concerning these dif- 
ferent types of animals. Middle Age and Older 
Children. 


Buff, Mary and Buff, Conrad. Dash and Dart. 
Illustrated by the authors. New York, Vik- 
ing, c1942. 73p. $2.00. 

Unhampered by detailed explanations, this 
story unfolds the natural life of two fawns as 
they are guided through the first year of life by 
their mother. Younger and Middle Age Chil- 
dren. 


Cormack, M. B. The First Book of Trees. Illus- 
trated by Helene Carter. New York, Frank- 
lin Watts Inc., c1951. 93p. $1.75. 

Through the appealing format of this book, 
children will enjoy their experiences in under- 
standing the process of identification of trees 
and learning the value of this natural resource in 
our world. Middle Age Child. 


George, John and George, Jean. Masked Prowler. 
Illustrated by Jean George. New York, 
E. P. Dutton and Company, Inc., 1950. 
$2.75. Older Child. 
George, John and George, Jean. Vulpes, the 
Red Fox. 1184p. c1948. $2.50. 
Without sentimental appeal, these two books 
will quicken the reader’s insight into the beauty 
and fortitude of wild life. Older Child. 


Goudey, Alice E. The Merry Fiddlers. Illus- 
trated by Bernard Garbutt. New York, Alad- 
din Books, c1951. unpaged. $2.75. 

Patience, an art for all to acquire, is exquisitely 
portrayed as a young child learns to observe and 
analyze life around him. Younger Child. 


Henderson, Luis M. Amik, The Story of a 
Beaver. New York, William Morrow and 
Company, c1948. 158p. $2.50. 

This is a realistic account of a beaver as 
recorded from actual observation. Middle Age 
and Older Children. 


Humphreys, Dena. The Zoo Book. New York, 
Henry Holt and Company, c1947. 38&p. $2.00. 
This book wil! accurately interpret the observa- 
tions made by a youngster who has just enjoyed 
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one of childhood’s most exciting adventures, a 
trip to the zoo. Younger Child. 


Krauss, Ruth. Growing Story. Pictures by Phyl- 
lis Rowland. New York, Harper Brothers, 
c1947. 32p. $1.75. 

The concept of growth in all living things is 
paramount in this simple and charming book. 

Younger Child. 


Mason, George F. Animal Homes. Illustrated 
by the author. New York, William Morrow 
and Company, c1947. 9%6p. $2.00. 

——. Animal Sounds. c1948. 94p. $2.00. 

——. Animal Tracts. c1943. 95p. $1.59. 

——. Animal Weapons. 1949. 91p. $2.09. 

Authentic facts presented in an understandable 
style will appeal to children who not only wish to 
identify the individual animals, but also place 
each in its own ecological setting. Middle Age 
and Older Children. 


McClintock, Marshall. Let’s Learn the Flowers. 
Colored photographs included. New York, 
c1948. 28p. $1.25. 

Material will prove worthwhile to help children 
learn to identify the actual flowers. Middle Age 

Child. 


McClung, Robert. Ruby Throat: The Story of 
a Humming Bird. Illustrated by the author. 
New York, William Morrow and Company, 
c1950. $2.00. 

This simple text with its charming illustrations 
gives the reader a definite impression of the 
great potentialities of our smallest bird, as he 
lives one year of his wonderful life. Younger 
Child. 


Morgan, Alfred. A Pet Book for Boys and 
Girls. Illustrated by Ruth King and the 
author. New York, Charles Scribner and 
Sons, c1949. 246p. $2.75. 

Food, shelter, and other necessities of pets will 
be adequately taken care of, if children will take 
time to consult and enjoy this practical handbook 
ot pets. 


Novikoff, Alex. Climbing Our Family Tree: 
How Living Things Change and Develop. 
Illustrated by John English. New York, 
International Publishers, c1945. 96p. $1.5. 
3oth the text and drawings give a direct ex- 

planation of the evolution of life on our planet 

Older Child. 


Schneider, Herman and Schneider, Nina. Hox 
Your Body Works. Illustrated by Barbara 
Ivins. New York, Wm. R. Scott, Inc., ¢1949 
160p. $2.50. 

This book will answer many questions in a 
child’s mind as well as give adults a fine program 
for good health training. Middle Age and Older 
Children. 
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Selsam, Millicent E. Egg to Chick. Pictures by 
Frances Wells. New York, International 
Publishers, c1946. $2.00. 

One of the best mediums by which a child may 
begin to understand life and growth is skillfully 
illustrated and explained in this science book for 
the younger child. Younger Child. 


Play With Plants. Illus- 
trated by James MacDonald. New York, 
Wm. Morrow and Co., c1949. 63p. $2.00. 

—. Play With Trees. Illustrated by Fred F. 
Scherer. New York, Wm. Morrow and Co., 
c1950. $2.00. 

A child can use information in these books to 
help set up experiments to show the relation of 
plants to their environment. Younger and Mid- 
dle Age Children. 


Selsam, Millicent, E. 


Tresselt, Alvin R. Johnny Maple Leaf. Illustrated 
by Roger Duvoisin. New York, Lothrop, 
Lee and Shepard Co., cl1948. 26p. $2.00. 

The familiar maple leaf has inspired a story 
of the changing seasons and thus shows how 
plants adapt their structure for these changes. 


Webber, Irma Eleanor. Anywhere in the World: 
The Story of Plant and Animal Adaptation. 
Illustrated by the author. New York, Wm. 
R. Scott, c1947. 64p. $2.00. 

—. Bits that Grow Big: Where Plants Come 
From. c1949. 64p. $1.50. 

—. Travelers All: The Story of how Plants 
Go Places. 1944. 32p. $1.25. 

——. Up Above and Down Below. 
$1.25. 

These books should supplement the child’s 
actual experience with plants; they explain plant 
structure, adaptations, and seed dispersal. 
Younger Child. 


1943. 3lp. 


Williamson, Margaret. The First Book of Bugs, 
Illustrated by the author. New York, Frank- 
lin Watts Inc., c1949. 44p. $1.50. 

A wonderful world of tiny creatures is intro- 
duced to the child; as he reads he will enjoy 
finding out more about the bugs he knows as 
well as discovering many new ones. Middle Age 
Child. 


Zim, Herbert S. The Great Whales. Illustrated 
by James Gordon Irving. New York, Wm. 
Morrow and Co., c1951. $2.00. 

As he did in Elephants, Frogs, Goldfish, Hom- 
ing Pigeons, Rabbits, Snakes, and Turtles—his 
other books; the author has given enjoyable sci- 
entific facts which will fulfill a child’s quest for 
information in a direct and comprehensive man- 
ner. Younger and Middle Age Children. 


MATTER—ENERGY 
EXPERIMENTS 
Baer, Marian E. Experiments Without Fire. 
Part I. and Chapman, Frederick T. More 
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Experiments Without Fire. Part Il. Smali 
drawings by the authors. New York, Rine 
hart and Company, c1947. 114p. $2.00. 
There is an abundance of safe and simple ma- 
terial here with which a child may experiment 
while he is observing his surroundings. Younger 
Child. 


Bischof, George P. Atoms at Work: A Preview 
of Science. Drawings by Jere Donovan. 
New York, Harcourt Brace and Co., c1951 
130p. $2.25. 

The material, presented in a straight-forward 
manner, will assist the child in comprehending 
the many complex ideas behind atoms and energy 
in our scientific age. Older Child. 


Freeman, Mae and Freeman, Ira. Fun With 
Chemistry. Illustrated with photographs. 
New York, Random House, c1944.  58p 
$1.50. 

—. Fun With Science. 1943. $1.25. 

The experiments, explaining the basic laws of 
physical and chemical reactions which occur in 
many everyday phenomena, can be performed by 
the child. Middle Age and Older Children. 


Gail, Otto Willi. Romping Through Physics. 
There are 103 drawings by Hermann Blank. 
New York, Knopf, c1934. 64p. $1.50. 

Translated from the German, this was one of 
the first books to bring a new approach in the 
teaching of the physical sciences. Older Child 


Geralton, James. The Story of Sound. Illus 
trated by Joe Krush. N. Y., Harcourt, 
Brace and Co., cl1948. 74p. $2.00. 

Excellent print and illustrations give direct and 
appealing scientific facts to the reader as sound is 
scientifically explained and its utilization in our 
intricate communication system interpreted. Older 

Child. 


Horning, John Landes and McGinnis, George ( 
Open Door To Chemistry Illustrated by 
Helen Armstrong. New York, Appleton, 
Century Co., c1946. 86p. $2.00 

Practical and scientific information to supple 
ment home chemistry sets. Middle ge and 

Older Children. 


Meyer, Jerome 5S. Picture Book of Chem 
istry. Illustrated by Richard Floethe. N. Y 
Lothrop, Lee, and Shepard Co., c1950. 40p 
$2.09. 


——, Picture Book of Molecules and Atoms 
Illustrated by Richard Floethe. N. Y 
Lothrop, Lee, and Shepard Co., c1947. 47p 
$2.00. 

These books, simply written, and using familiar 
objects, will give the child a deeper perspective of 
matter and the intricate fiber of its constructior 


Middle Age and Older Children 
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Morgan, Alfred. First Book of Chemistry for 
Boys and Girls. Illustrated by Bradford 
Babbit and Terry Smith. New York, Charles 
Scribner and Sons, Co., c1950. 179p. $2.75. 


——. The First Electrical Book for Boys. Rev. 
ed. Illustrated by the author. New York, 
Charles Scribner and Sons, Co., c195i. $3.00. 

Both of these books give the older child a fine 
perspective of the place and workings of chemical 
and electrical energy in modern science. Older 

Child. 


Potter, Robert Ducharme. Young People’s Book 
of Atomic Energy. Illustrated by the author. 
New York, McBride and Co., c1946. 171p. 
$2.50. 

This eye-witness description gives a fine, com- 
prehensive review of atomic energy for young 
people. Older Child. 


Schneider, Nina and Schneider, Herman. Let's 
Find Out: First Picture Science Book. Illus- 
trated by Jeanne Bendick. N. Y., Wm. R. 
Scott, Inc., c1946. 38p. $1.25. 

—. Now Try This: A Picture Science Book. 
Pictures by Bill Ballantine. New York, Wm. 
R. Scott, Inc., c1946. $1.50. 

The child may become part of the working 
world by putting some of the experiments sug- 
gested in these books into actual practice. 
Younger and Middle Age Children. 


Schwartz, Julius. /t’s Fun to Find Out: Experi- 
ments with Things Around Us. Illustrated 
by Edwin Herron. New York, McGraw- 
Hill Book Company Inc., c1952. 125p. $2.25. 

An excellent book with a unique index to help 
the child answer many of his own questions 
about things around him. Middle Age Child. 


WORK—TECHNOLOGY 


Bechdelt, Jack. Going Up: The Story of Verti- 
cal Transportation. Illustrated by Jeanne 


Bendick. New York. Abingdon-Cokesbury — 


Press, c1949. 128p. $2.00. 

This book is a moderr interpretation of a 
universal force and an explanation of how man 
has applied it through the ages to develop ma- 
chines, culminating in the elevator and escalator. 
Middle Age Child. 


Bendick, Jeanne. How Much and How Many: 
The Story of Weights and Measures. IMllus- 
trated by the author. New York, McGraw 
Company, cl1947. 188p. $2.00. 

The skills of measurement and the way in 
which they have aided man in his cultural ad- 
vancement are clearly shown in this book. Mid- 
dle Age Child. 


Bendick, Jeanne and Bendick, Robert. Elec- 
tronics. Illustrated by the authors. Fore- 
word by Keith Henney. New York, Mc- 
Graw Company, cl1944. 148p. $1.50. 
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——. Making the Movies. New York, McGraw 
Company, c1945. 190p. $2.00. 

—. Television Works Like This. Illustrated 
with drawings by Jeanne Bendick. New 
York, Whittlesey House, c1949. 62p. $2.00. 

In these books a clear explanation of elec- 
tronics, movies, and television is offered which 
should encourage youngsters to be more apprecia- 
tive of technical production in the art of com- 
munication. Older Child. 


Britton, Katherine. What Makes It Tick? Illus- 
trated by Jeanne Bendick. Boston, Mass. 
Houghton, Mifflin Co., c1943. 232p. $2.50. 

By practical illustrations the child learns how 
the basic concepts of science have contributed to 
the development of our technical world. Middle 

Age and Older Children. 


Elting, Mary and Gossett, Margaret. The Lolli- 
pop Factory. Pictures by Jeanne Bendick. 
New York, Doubleday, Doran and Co., Inc., 
c1946. 95p. $2.90. 

Youngsters find this informative book valuable, 
since it answers the questions they want ex- 
plained as they begin to see the place of the as- 
sembly line in our technical world. Middle Age 
Child. 


Elting, Mary. Trains at Work. Pictures by 
David Lyle Millard. New York, Garden 
City Publishing Company, c1947. 44p. $1.00. 

Steam to Diesel, engine to caboose, and any 
part of a train a child wishes to know about is 
well told of in this exciting book. Middle Age 

Child. 


Elting, Mary. Trucks at Work. Pictures by 
Ursula Koering. New York, Garden City 
Publishing Company, cl1946. 48p.  $.50. 

Each page a busy one, with pictures for the 
youngest child and text to satisfy an older child’s 
curiosity for the different types of trucks. 

Younger and Middle Age Child. 


Granick, Harry. Underneath New York. Dia- 
grams by Phillip W. May. New York, 
Rinehart Company, cl1947. 211p. $3.00. 

From the Dedication of the Book: 

“To the two thousand years of scientists, engi- 
neers, and workers whose labor made possible the 
modern city and to the scientists, engineers, work- 
ers, and good citizens of today and tomorrow 
who will make the cities of the future centers 
of health, ease of living, beauty, and peaceful 
activity.” Older Child. 


Neurath, Marie. Rockets and Jets. Illustrated 
by the author. New York, Lothrop, Lee and 
Shepard, c1952. 36p. $1.50. 

Both child and adult will find the material 
helpful as they pursue the idea of space travel. 

Middle Age Child. 


Olds, Elizabeth. Riding the Rails. Illustrated 
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Boston, 
unpaged. 


Mass., Houghton 
$2.50. 


by the author. 
Mifflin Co., c1948. 
The story of the railroads’ growth reflects the 
pattern of scientific influence on transportation. 
Middle Age Child. 


Pease, Josephine Van Dolzen. /t Seems Like 
Magic. Pictures by Esther Friend. New 
York, Rand McNally Co., c1946. 76p. $2.50. 

Answers many questions about radio, rockets, 
and atomic energy for the young child in a simple 


style. Younger Child. 

Peet, Creighton. How Things Work. Illus- 
trated by the author. New York, Henry 
Holt Co., c1941. 115p. $2.00. 

—. This is the Way We Build a House. 
Photographs by the author. c1940. $2.00. 


Both books give timely information in simple 
and accurate vocabulary, explaining the forces of 
work and showing the important steps in the 
technical construction of a house. Middle Age 
Child. Y 
Story Behind Steel. Illus- 
New York, Knopf, 


Schoenen, Hermann. 
trated with photographs. 
c1944. 94p. $1.75. 

Technical information which explains the in- 
triguing process of making steel. Older Child. 


Schneider, Herman and Schneider, Nina. Let’s 
Look Inside Your House. Illustrated by 
Barbara Ivins. New York, Wm. R. Scott 
Co., c1948. 40p. $1.50. 


A delightful book which will make the child 
feel at ease with all the gadgets of modern living. 
Middle Age and Older Children. 


Schneider, Herman and Schneider, Nina. Let's 
Look Under the City. Illustrated by the 
Halls. New York, Wm. R. Scott Co., c1951. 
unpaged. $1.50. 

Clear, concise illustrations with appropriate 
text help children come to see the technical 
structure necessary to maintain life in a complex 
city of our culture. Younger and Middle Age 
Children. 


Tunis, Edwin. Oars, Sails and Ships: A Picture 
Book of Ships. Illustrated by the author. 
New York, The World Publishing Company, 
c1952. 77p. $3.50. 

In our air-minded age, the sea still holds great 
interest for children; here is historical and tech- 
nical knowledge about ships which have traversed 
the waters of the earth. Middle Age and Older 
Children. 


SCIENTIFIC THOUGHT AND 
r BIOGRAPHIES 
Crouse, William H. Understanding Science. 


Illustrated by Jeanne Bendick. New York, 
Whittlesey House, McGraw-Hill Book Co., 
c1948. 190p. $3.00. 
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Youth needs this modern explanation of science 
which shows the unification of thought and close 
cooperation of scientists with the working world. 
Older Child. 


Fisher, Clyde. The Life of Audubon.  Illus- 
trated with paintings and drawings by John 
James Audubon. New York, Harper and 
srothers, c1949. 76p. $2.50. 

From the fine account of Audubon’s life, the 
reader will come to appreciate the great efforts 
he gave to his work——maintaining the realistic in 
his paintings, yet being truly creative. Older 
Child. 


Gollomb, Joseph. Albert Schweitzer: Genius of 
the Jungle. New York, Vanguard 
c1949, 249p. $2.75. 

This biography will serve as an introduction to 

a remarkable man who has accomplished much in 

many fields besides that of science. Older Child. 


Press, 


Peare, Catherine Owens. Albert Einstein: A 
Biography for Young People. Photographs 
included. New York, Henry Holt and Com- 
pany, cl1949. 1152p. $2.59. 

Through the pages of this book, young people 
will come to know a great scientist whose work 
has set the pattern for modern science and whose 
spirit has kindled an ever expanding search for 
that which should be humanly possible to create 
—a world without war. 


Rogers, Stanley R. 
Rafello Busoni. 


It Took Courage. Charts by 
New York, Holiday House, 


c1948. 268p. $3.00. 
An unusual account of man’s discoveries. 

Older Child. 

Stevenson, Orlando J. The Talking Wires: 
Story of Alexander Graham Bell. Illustrated 
by Laurence Dresser. New York, Julian 
Mesner, Inc., c1947. 207p. $2.50. 


The author, being familiar with Bell's family, 
has given an accurate account of his scientific 


pursuits. Older Child. 
CULTURAL ADVANCEMENT AND 
CONSERVATION 
Graham, Edward and VanDersal, William. 


Wildlife for America: The Story of Wild- 
life Conservation. New York, Oxford Uni- 
versity Press, cl1949. 109p. $2.50. 

This is a fine survey of native wild life and 
ways in which we can conserve it. Older Child. 
Hartman, Gertrude and 

Builders of the World. 
jorie Quenell. Boston, Mass., Little Brown 
and Co., cl1946. 468p. $3.00. 

A cultural history of mankind is presented, 
showing how man has utilized his resources of 
intellect and the environment to progress from 
cave to modern times. Older Child. 


Saunders, Lucy S. 
Illustrated by Mar- 
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Hogben, Lancelot, Editor. The First Great In- 
ventions. Prepared by Marie Neurath and 
J. A. Lauwerp. New York, Chanticleer 
Press, c1950. $1.50. 

Man’s ingenuity through the centuries is de- 
picted in this book showing how the basic dis- 
coveries and inventions have become more com- 
plex and refined. Middle Age Child. 


Lathrop, Dorothy P. Let Them Live.  Illus- 
trated by the author. New York, The Mac- 
millan Co., c1951. 80p. $2.00. 

A fine book pleading for the preservation of 
wildlife ; it brings a sense of beauty to the way in 
which each species interacts with the environment 
for existence. Middle Age Child. 

Linton, Ralph and Linton, Adeline. Man's Way 
from Cave to Skyscraper. Illustrated by 
Raine Renshaw. New York, Harper and 
3rothers, c1947. 185p. $2.50. 
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This book gives an excellent account of man’s 
cultural advancement in the different areas of the 
world. Older Child. 


VanDersal, William R. and Graham, Edward H. 
The Land Renewed: The Story of Soil Con- 
servation. Illustrated. New York, Oxford 
University Press, c1946. 109p. $2.00. 

Soil, the substance of all life, is scientifically 
considered, giving every individual knowledge 
which will encourage its conservation. Older 
Child. 


White, Anne Terry. Lost Worlds: Adventures 
in Archaelogy. New York, Random House, 
c1941. 316p. $2.50. 

By revealing past civilizations in their various 
stages of development, the author has given the 
child a view of man’s efforts to move forward. 
Older Child. 


CERTIFICATION REQUIREMENTS FOR TEACHERS IN 
ELEMENTARY AND SECONDARY SCHOOLS 


CLARENCE 


School of Education, University 


EQUIREMENTS necessary to teach in a 
R given school system are determined by 
certain regional and national associations, 
by state certification regulations, or by 
standards set up by the school system 
itself. The latter system operates in many 
of the larger cities of the country and is 
almost or quite state-wide in such states as 
Massachusetts. 

Certain regional associations have been 
very influential in determining the academic 
training requirements of teachers teaching 
in one of their member secondary schools. 
The North Central Association (Indiana, 
Illinois, Ohio, Michigan, Wisconsin, Min- 
nesota, Iowa, North Dakota, South Dakota, 
Nebraska, West Virginia, Missouri, Ar- 
kansas, Kansas, Colorado, Wyoming, New 
Mexico, Arizona, Montana, and Okla- 
homa), for example, requires a teacher of 
science to have a Bachelor’s degree, 15 
hours in professional courses, and 15 hours 
in science (5 in the science taught). Many 
state and city requirements are now higher 
than this but for many years the North 
Central Association requirements set the 
pace. 


M. Pruitt 
of Miami, Coral Gables, Florida. 


The Middle States Association (New 
York, Pennsylvania, Delaware, Maryland, 
and New Jersey) requires completion of a 
four years’ course in an approved college. 
A minimum salary scale is necessary for a 
school to be accredited. 

The New England Association ( Massa- 
chusetts, Maine, New Hampshire, Ver- 
mont, Connecticut, and Rhode Island) 
requires completion of four years’ study in 
college and 12 hours of professional! courses. 

The Northwest Association (Montana, 
Washington, Idaho, Utah, Nevada, and 
Oregon) requires a Bachelor’s degree, 16 
hours of professional courses, and that 
teachers teach in the fields of their major 
and minor preparation. 

The Western Association (California) 
has no accrediting regulations. 

The Southern Association ( Virginia, 
Kentucky, Georgia, North Carolina, South 
Carolina, Mississippi, Louisiana, Tennes- 
see, Texas, Florida, and Alabama) requires 
a degree, 12 hours of professional courses, 
and that teachers should not teach. outside 
the fields of their special college preparation. 

This paper describes the present mini- 
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mum requirements necessary for certifica- 
tion for new or beginning teachers in the 
various states. Particular attention is 
given to the general state requirements and 
the specific science requirements for teach- 
ing high school science and also to the gen- 
eral requirements for elementary teachers 
including the required science courses for 
certification of elementary teachers. Infor- 
mation was obtained from the published 
rules and regulations of the various state 
departments. The information is accurate 
as of January, 1952. Interpretations are 
not always easy and information sometimes 
seems to be incomplete. Complete, specific 
requirements have not been _ indicated 
always. Among some of the general re- 
quirements are the passing of a ‘medical 
examination, a certain age minimum, char- 
acter references, a statement affirming good 
moral character, a pledge of loyalty, an oath 
of non-membership in communistic organi- 
zations or belief in communism, that the 
individual is not addicted to the use of 
intoxicants or narcotics. Courses in, or 
successful passage of, state examinations in 
state school law, state history, the state 
constitution, and the federal constitution 
are required in a number of states. 

Most states issue various types of 
teaching certificates, depending upon the 
applicant's academic training and teaching 
experience. In some states military ex- 
perience counts as equivalent teaching 
experience. It is undoubtedly true in most 
states that there are thousands of teachers 
now teaching in the state who do not meet 
the present minimum certification require- 
ments described in this paper. Many of 
these in-service teachers may even have life 
certificates while having two years or less 
of college work. Many high school teachers 
have blank certificates to teach almost any 
or all high school subjects. Numerous 
in-service teachers may have certificates to 
teach in either high school or in the ele- 
mentary grades. 

Some states still retain the former com- 


mon practice of possible certification by 
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examination. These states include Illinois, 
North Dakota, and South Dakota. A num- 
ber of cities require examinations for cer- 
tification. New York City, Chicago, and 
Washington are among cities with a similar 
requirement. Some cities prefer or accept 
the National Teachers Examination. 

Most states require the Bachelor’s degree 
to teach in high school, exceptions being 
Florida, Oklahoma, and Texas. However, 
in practice in these states, beginning high 
school teaching without a degree is a rare 
exception. On the other hand, four states 
now require thirty hours er more beyond 
the bachelor’s degree for beginning high 
school teachers. These states are Ari- 
zona, California, Oregon, and Washington. 
There is evidence of a trend in this direc- 
tion in other states and it is quite probable 
that such requirements will be extended 
into elementary schools within the next few 
years. A number of high school teachers 
and even more school administrators now 
have doctor’s degrees—more commonly the 
Doctor of Education degree. Probably this 
trend will be greatly accelerated in the years 
ahead. 

Twenty of the forty-eight states require 
bachelor’s degrees for beginning elemen- 
tary teachers. These states include Ari- 
zona, California, Connecticut, Delaware, 
Indiana, Louisiana, Maryland, Massachu- 
setts above fifth grade, New Jersey, New 
Hampshire, New Mexico, New York, 
North Carolina, 
Island, South Carolina, Utah, Virginia, 


Pennsylvania, Rhode 


Washington, and West Virginia. Legally 
a teacher may teach in the elementary 
schools of Mississippi by having six hours 
of college credit beyond high school grad- 
uation. In practice this rarely or never 
occurs. Twenty-one states through certifi- 
cation requirements require elementary 
teachers to have had courses in elementary 
science. These states include Alabama, 
Arkansas, Illinois, Indiana, Iowa, Kansas, 
Kentucky, Louisiana, Michigan, Missouri, 
New Jersey, New Mexico, North Carolina, 
Oklahoma, South Carolina, South Dakota, 
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Tennessee, Utah, Virginia, Washington, 
and West Virginia. In many other states 
either by practice or by graduation require- 
ments of the state colleges and universities 
beginning elementary teachers have had 
courses in elementary science. These ele- 
mentary science courses may be beginning 
courses in the various sciences or they may 
be courses of the survey type or they may 
be professionalized science courses. 

In some states specific certification re- 
quirements are quite rigid whereas in other 
states certification requirements are quite 
flexible. Practically all states require 
courses in observations, practice or appren- 
tice teaching, and specific methods courses. 
The number of semester hours in profes- 
sional courses is usually about twenty-one. 
Semester hours of credit are used in this 
paper in enumerating specific requirements. 


ALABAMA 


Elementary Schools 


A. Completion of three years in elementary 


education 
i EL. husies séueneuaedtexeeaeen 20 
i Ec wins ur dloiale hie ciahel anew Ware’ 6 


B. Class B elementary professional certificate 
requires a bachelor’s degree. 
High Schools 
A. Bachelor’s degree. 
et; PNR og Carns Ay Ned toate aaa 18 
C. Hours in each science taught...minimum 12 


ARIZONA 
Elementary Schools 


A. Bachelor’s degree. 


B. Professional Courses ......c0ceccacvccece 24 
C. Course in the United States and Arizona 
constitutions. 


D. Course in Health Education. 
Junior High Schools 
Secondary or elementary certificate 


High Schools 
A. Bachelor’s degree plus 30 semester hours of 
acceptable graduate work or Master's 


degree. 
B. Frsbeneineihl Gamrees vc cc ovine vc ccccnves 24 
C. Academic courses 
1. Major of not less than.............. 24 


2. Minor of not less than.............. 15 
3. Major in a non-high school field and two 
minors in fields or ‘subjects usually 
taught in high school. 
D. Same as C under elementary. 


Op> 
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ARKANSAS 
Elementary Schools 

TbOe-FORT COTHIRCHME 22.6. vciccccsces 30 
1. Includes science (nature study or 

ME WED <0 n.naocs oe cenadecuys 3 
Oe ee ee 60 
Ei I INO 9 oo bicave sa vikx'n how Deel 6 
Six-year certificate........ Bachelor’s degree 
R, MOS GEOIE ns iks che sentwone 6 or 12 

Junior High Schools 

CE SE wicca ciate cere acéducacta 60 
1. Including science (nature study or 

en Ae 6 
Specific teaching field requirements 
ie, Rene ee PES REN Se, ee 16 
2. General Science (Biology 8 and 

RT por wn pnw abun abt 16 

High Schools 

Bachelor’s degree. 
PPRGECOOROMEL GOMEEES o.oo. oinc since sacces. 18 
1. Includes special methods in major or 


minor. 
2. Course in conservation of natural resources 
or Nature Study. 


I EE oa ov ud oh,dn Ks eae 48 
1. Science (may include 6 hours of 

RO ER Per ee er ree 24 

Be, TEE HE kdb ce icey osha sckiws 24 

1h. DeeeGery GUE .. 6 cc ccc coe. 8 

2. Chemistry minimum ............. 8 

5. Piapeics WE nos ct es ee 8 


CALIFORNIA 
Elementary Schools 


Bachelor’s degree. 

ee 24 

Completion of course or passing of an exam- 
ination on provisions and principles of the 
Constitution of the United States. 


Junior High Schools 


Bachelor’s degree. 

gn ee 18 

Major and minor in subjects taught in high 
school, or major in education and two 
minors in high school subjects. 

Same as C under elementary. 


High Schools 


Bachelor’s degree plus one full year of grad- 
uate work of not less than 30 hours, in- 
cluding 6 hours of professional work in 
education and 6 hours in subject matter 
field taught. 

PPONONONNE WOUMESES oo ok. siscccicarsess 22 

I NN os ci enis avila a wtibiees 40 

Academic courses 


1. One major (37) and one minor (20) in 
high school subjects or a major in a 
field not commonly accepted for high 
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school graduation and two minors in 
high school subjects (each minor con- 
sists of 20 semester hours). 

Same as C under elementary. 


COLORADO 
Elementary and Junior High Schools 
EM conn S a vai as ce ress baeR es 90 
PWORCDONOM! COUTOER 5 ook ciccicsccewcess 20 


High Schools 
Bachelor’s degree. 
I HOU ss On sok a aaa 608 20 
1. No specific science requirements listed. 


CONNECTICUT 
Elementary Schools 


Bachelor’s degree. 


High Schools 
Bachelor's degree. 
Professional courses 
Academic courses 
1. Minimum requirements in _ specific 
DE wits tate heen clita seamen weak 15 
2. General must include a_ broad 
background of sciences in several areas. 


science 


DELAWARE 
Elementary Schools 


Bachelor’s degree. 


Elementary school education............ 30 
Junior and Senior High Schools 

Bachelor’s degree. 

Professional COUrSeS .........ccccceces 18 

Academic courses 

ee on cake kde tenes wae hin 18 


DISTRICT OF COLUMBIA 
Elementary Schools 
Bachelor’s degree. 
PNONENNE COUNONE 665s i's 0 sccccscew ces 40 
1. Elementary science—one course. 
Appointment by examination—written, oral, 
and physical. 


Junior High Schools 
Bachelor’s degree. 
PWOCCRSIOMR! COUTSES < .5 5c csccccccsccces 24 
1. Not less than one course in materials and 

methods in teaching each of two selected 
subjects in secondary schools. 
Appointment by examination 
1. Written and professional examinations 
a. Subject matter in both 
minor subjects. 
b. Methods in major subject. 


major and 


High Schools 
Master’s degree; Bachelor's degree if five 
years successful teaching in high school. 


re 


B. 


_ 
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PRGESOSIONAL GOMTREE  ooccc i icnceeassoan 24 

1. Materials and methods of teaching the 
major subject. 

Same as C under Junior High Schools. 


FLORIDA 
Elementary Schools 
Emergency and temporary certification 
LU er ee 30 


Provisional undergraduate ............. 60 
Junior and Senior High Schools 
Same as A above. 
Same as B above. 
Bachelor’s degree. 
Professional Courses .......0.cccccccces 15 
1. Includes special methods in major 
TIE Ss no eke éa kee chan 3 
Academic, courses 
1. Junior High School (grades 7-9).... 18 
a. Biological science (comprehensive 
GOED ca dé0ns tnvvedescdsveses 4 
b. Physical science (comprehensive 
CED Been tans Ceowdweeks kas 4 
c. Elementary physics ....... Sean 3 
d. Biological science with laboratory.. 3 
t. TE Wacenacexn 4 
2. Senior High School 
a. Certification in broad field’ of 
science pie the ahi we 
(1) Biological science comprehet 
RE ae eee 4 
(2) Physical science comprehensive 
COT SS so ccccceccccses 4 
(3) Chemistry ...... ere . 8 
Oe ER 2 5.0% cnaenaie ; 8 
(5) Biology (Botany and Zoology) 
including one course in bac- 
teriology wenn ee twee : s 
b. Separate subjects in science field 
(1) Chemistry .... ee aa 15 
(2) PRPS oes anse eo” ~wne.* ae 
(3) Biology S00 oe cece 15 
(4) Comprehensive science course 
of 4 hours may be included 
in above. 
GEORGIA 
Elementary Schools 
Ce mmpletic rere wt ; is . 
Professional courses ....... ; 18 
High Schools 
Jachelor’s degree. 
Professional courses ... 18 


1. Materials and methods in teaching field 
Academic courses 
l. Science 


>) 


a. Minimum of 13% in one science 
b. Biology, chemistry, physics, geography 
and geology included 


IDAHO 
Elementary Schools 
Pre-professional courses ... 64 


1. Number of hours being raised each year 
until graduation will be required in 1955. 
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BE.. FRORCOSIOMR! COUPES 60 o6c ccc ns ccescecs 18 (7) Conservation. 
1. Elementary science is one of several (8) Physical science. 
electives. b. Approximately three-fourths of — th 
2. Idaho school law. hours should be biology (equally 
High schools between botany and zoology). 


Deities c. Certification in this area qualifies to 
A. Bachelor’s degree. aia ee 
emerge To Shad . teach in general science. 
DB, EWGRCIMOMN COUPOES 6.656 c ccc ceedes ss 20 5 : ; 

. Shake aioe tie 2. Physical science and mathematics.... 40 
° Oo scnoo é r. ° ° ° e 
faites niieaaini a. Distributed between two of the follow 


1. Minor teaching field shall consist of mg Cures subjects 
Pak - 2 (1) Chemistry. 
ES RN een a eee 15 . 


: 2) Physics. 
2. Major course hours not stated. ps + endl 
3) Mathematics. 
ILLINOIS b. sapeicen'y in this area qualifies to teach 
pa ae general science if a minimum of 3 
? hours of biological science are in- 


A. Completion of 60 hours plus successful exam- 


capes cluded. 
enation P ° * , 3. General science 
. 1. Includes 10 hours of education, 5 hours in A ie . 
: hi II 45 Apa ke wecctaaadecs 40 
‘ practice teaching (1) Biological science ............ 12 
. . . (Z) Piawsical SCemce ... 2. ceccece 12 
B. Bachelor’s degree. ids ents eelemce 4 
>. Gene SR. ssc bsemnadads coviencd 73-79 at SR OPS Riis 
“ C. General education / | ; (4) Mathematics and astronomy... 6 
‘ 1. Includes natural science......... 6 or 18 (5) Electives ( 
. ES Oe : LIECTIVES 2... cece eeeescescees ) 
: ch, FE NO cohen es Oe aoe 16 
4 High Schools IOWA 
c” A. Bachelor’s degree. Elementary Schools 
= % 2 ~ ener: gd ESP SE na hae a ES Sone 35 : . : 
i B. General education Pa ee A. Completion of two year course (Standard 
a 1. Includes natural science............. 6 certificate) 
L. Ss.  \f.. re ne 16  Pidetianad dhlicete » 
Cc D. Academic courses C. Aeseale 38 
eer ht pS ae 32 | II a, AOE Ne Se aca kta nauk dado aes & seo : 
. a see 56s Tce ty ated gla lal aia 16 ee 3 
’* 3 Th aegenecdingpsetil f : " : j Team Bag r ‘ : 2. Survey of physical sciences.......... 3 
i ii Geld meng a sade " : ”t rg af ate’ D. A limited elementary certificate is granted 
c nekds may be accepted im eu of one until August 31, 1952, upon completion of 
L major and one minor. 45 semester hours 
= 4. Materials and methods in teaching science ; , 
4 or in particular field taught. Junior and Senior High Schools 
” A.. Bachelor’s degree. 
INDIANA ee 20 
Elementary Schools c. Ags ae er 
A. Bachelor’s degree. : = ‘ ea 
SS Deiicedianie dinates 24-28 a. Twenty hours in one academic field and 
>. TESSIC . BED cc eceeseovvcoecace ots ~ 6 . c oO 
5 : , fifteen hours in each of two additional 
1. Includes science methods............ 4 fields 
. . ids 
C. Academic courses ii 
— ~ ) 
UU Se ee eee 15 sities , : 
: a : b. Thirty hours in one field and twenty 
a. Biological science survey. ite fi - : 
“peer . . hours in a second field. Must be 
b. Physical science survey. hr a . : 
. . minimum of 5 hours in each science 
c. Geography. eniahee 
d. Personal hygiene and health. — 
Junior and Senior High Schools KANSAS 
A. 3achelor s degree. Elementary Schools 
B.. PeObeassOl COUPEE oo. sos cece acces So -.w pletion of 45 
. Mi eee 3 A. C letion of ....... tenes peeees reer : 
C <a teral Education Wale ease 6.60 Sins ) Be Certain courses required including a_ three 
D. Academic courses mR ahi age 5 ee > a 
“* . : hour course in Science for the Elementary 
1 SIONGMICAl SCIENCE 6 66. oie ec ce dense 40 adlueal 
a. Minimum of 3 hours in each: j F 
(1) Biology. High Schools 
(2) Botany. A. Bachelor’s degree 
(3) Zoology. 1. Certificate holders can teach any subject 
(4) Physiology. in the elementary or secondary schools. 
(5) Health B. Professional coupes ......ccccccccceuce 18 
or C. Academic courses 


(6) First aid and safety. 1. Science 
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a. Class A high schools 
(1) Biology (effective in 1952).... 24 
(a) Six hours in either zool- 
ogy, botany, nature 
study, biology, physiol- 
ogy, genetics, or anatomy 
but must total.......... 24 
C2) Seemed OCS on acs se ckesdes 24 
(3) Chemistry, physics, botany, ag- 
riculture and aeronautics 24 
(a) Six hours in subject taught. 
b. Class B high schools 
(1) Gemeral Qcee 2... csscccccs 12 
(a) Preparation in both biological 
and physical science. 
(2) Biology, physics, chemistry, 
botany, agriculture...... 12 
(a) Five hours in subject taught. 
c. Class C high schools 


(1) General science ..........00:. 8 
(a) In field of science........ 8 

(2) Biology, physics, chemistry, 
botany, agriculture ..... 8 


(a) Three hours in field taught. 
KENTUCKY 
Elementary Schools 
I ME A hc cu k hn wew nb aa'eden’ 72 


1. College degree will be required after 
September 1, 1953. 


PTORESSIONAL COUTSES 2.2.5 c cece ew ccccese 17 
Academic courses 
So CN ee. ioe pecc dave ees 6 
Junior and Senior High Schools 
Bachelor’s degree. 
i OOD soc. ccccccvbcccces 18 
Academic courses 
SE NO ven ache ens w nes b eee 27 


a. Chemistry, physics, biology, geography, 
and geology. 

DT II. do cic ceccnwcthceenss 18 

a. Includes geology, also. 


tr 


LOUISIANA 
Elementary Schools 


Bachelor’s degree. 


Professional Courses .........cccccccess 24 
CE NN ek cs aiesk omen des 77 
ge 12 
@. Biolomical science ......cccccccss 3 
CONE DONENE Floss ac ncvecsewec 3 
ee ee 6 
Junior and Senior High Schools 
Bachelor's degree. 
Probessiowal COUTSES ... ...cccccssccceces 18 
Re ee 46 
Be aN 4 acdib ib oo aota'cae Wnts coe peed 12 


a. In addition to the 12 hours of science 
in general education. 

b. Minimum of 6 hours each in physics, 
chemistry, and biology and minimum 


of 6 hours in field or fields taught. 
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MAINE 
Elementary Schools 
A. Two years of approved college courses. 


Junior High Schools 


A. Three years of approved college courses. 

B. Professional courses ......... 24 
High Se hools 

A. Bachelor’s degree. 

D. BOOGRRRIOMEE COUFSES oo. ucc cs vccetacssc 18 

C Minimum of 24 hours in subject field. 


or 
D. Minimum of 40 hours in which three common 
fields are represented. 
MARYLAND 
Elementary Schools 


Bachelor's degree. 


—_ 
~S 


Professional courses 32 


Junior and Senior High Schools 
A. Bachelor’s degree, with rank in upper four- 
fifths of class. 
i Professional courses 
C. Academic courses 
1. Chemistry or physics or biology...... 18 
a. If subject has been studied in high 


iW 


school, 12 hours plus 6 hours in any 
other natural science, although 18 
hours are urged. 


— 


-. High school science TErerrnrnee eet o* 27 
a. Six hours each of biology, chemistry 
and physics; plus 12 hours in one of 

these three. 

b. Three hours from either astronomy, 
geology, radio, physiology, conserva- 
tion, meteorology, or agriculture. 

MASSACHUSETTS 
Board of Education requires degree from sixth 
grade on, but a degree not necessary in grades 
up to and including the fifth. Certification 
requirements usually set up by Iccal board. 


MICHIGAN 
Elementary Schools 
A. State limited ... 
1. Elementary science and geography... 8 
B. Bachelor's degree 
1. Professional courses 
2. Academic courses 


20 


a. Four minors of 15 hours each or major 
of 24 hours and two minors. 


Junior and Senior High Schools 


A. Bachelor’s degree. 
i, ST CEES . on nnnceessedbevaues 20 
C. Academic courses in subjects or fields 
taught 
Be EE aalkwiadékcd veina Cees de avouWen 24 
Be WO BURT E GREE 2g ne cc ccestetcesas 15 


MINNESOTA 
Elementary Schools 


A. Diploma from a two-year standard curricu- 
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lum of a Minnesota state teachers college 
or equivalent school in another state. 

B_ Requirements being raised by steps and after 
March 1, 1960, a Bachelor’s degree will be 
required. 

Junior and Senior High Schools 
A. Bachelor’s degree. 
B. Professional Courses ...5..:2s00cccseess 18 
1. Includes special methods in major or 
minor subjects. 

C. Academic courses 

1. Science courses are not indicated, but 
major subject requires 24 hours and 
minor requires 15. 


MISSISSIPPI 
Elementary Schools 


Legally high school graduation plus six hours of 


college credit, but this is not the practice. This 
permit is good for one year only. Will not be 
issued after September 1, 1952. By Septem- 


ber 1, 1955, all beginning teachers in elementary 
grades must have Bachelor’s degree. Class A 
certificates require Bachelor’s degree. Class B 
certificates require 90 hours of college courses 
and Class C certificates require 60 hours of 
college courses. 
High Schools 
A. Bachelor’s dagree. 
B. Promessiomal Comrees .6i..c Biss ceedieccs 18 
1. Includes materials, methods, observa- 
tion and practice teaching in first 


and second teaching fields......... 9 
C. Academic courses 
Oe PO Pe ree. pe rr rere 36 


a. Biology, chemistry, and physics 6 
each with 9 each recommended ; 
health 3; electives, 6 or 15. 


2. Biolowiedl scseMee 2k o. cicica cnc ds 24 
Ae: 5 wiv-c's sera an ee Rite ane bas 12 
INR. 56 acnicle crete bics cane basse 3 
Ris TENE cc ne oon 0a api cnet Behan aie 3 
i OR, S55 5 axa oka ae en ae neon 6 

ay IE EGE one Mieneccacadeses 24 
i NN. d. orciactnis weikdassceace 
eNO inc was anes ees tease ees 12 

MISSOURI 
Elementary Schools 
—_ Pe ee oe ere ae 60 
B. PORCSSIOUE COMTSES: 6. o.0)5)6.5cis oie sic ves 10 
C. Academic courses 

1. General science or specialized science 5 

Junior and Senior High Schools 
A. Bachelor’s degree. 
B.. Protesstomal Courses... cc ccs cc cdisssecs 18 

1. Special techniques in one teaching field. 

Ei TREE SER® honk ees ceed awegsest 24 


1. Including at least 15 hours in each science 
taught (physics, chemistry, or biology). 

2. General science in junior high school shall 
include 5 hours each in chemistry, biol- 
ogy, and physics. 


OW > 


ee 


ee + 
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3. Biology in junior high school—shall in- 
clude 15 hours, with at least 10 hours 
in biology; in senior high a minimum 
of 24 hours in science, with a minimum 
of 15 hours in biology. 


MONTANA 
Elementary Schools 
Graduate of two year normal college. 
Junior and Senior High Schools 
Bachelor’s degree. 
PORUCORIOML GOUEBES oo i.ocic cscs cecscess 16 
Academic courses 
1. Major and one minor in subject taught in 
high school. 


NEBRASKA 
Rural Elementary Schools 

Completion of 12 semester hour college 
teacher-training course and recommenda- 
tion of college or university. 

Physiology and Hygiene (with special 
reference to evil effects of narcotics and 
stimulants on the human system)..... 2 

Elementary (Towns and Cities) 

Completion of two-year college teacher train- 
ing course. 

Same as B above. 

Junior and Senior High Schools 

Bachelor’s degree (not required if no teach- 
ing above eighth grade). 

Same as B above. 

PUORRSUIIIN COMTORS. 605 cc cic ccceessce. 18 

Academic courses 

ae rs rer ree 15 

a. Any combination plus 3 hours in each 
subject taught. 

2... FRE SRI og ods ae vie Shes wae ct 15 

a. Any combination, plus 3 hours in each 
subject taught. 


NEVADA 
Elementary Schools 
Graduation from Nevada State Normal one 
year course. 
Graduation from two-year 
outside of Nevada. 
Examination in Nevada School Law and 
Constitutions of the United States and the 
State of Nevada. 
Junior High Schools 
Completion of three years of college work. 
Professional courses, including 4 hours of 
I Es oa oat te o's 0:0 sto: 15 
Same as C under elementary. 
Senior High Schools 
Bachelor’s degree. 
Professional courses, including 4 hours of 
Tn a a 18 
Same as C under elementary. 
Special requirements for special 
(sciences not included in this). 


normal course 


subjects 








| 
i 





6 


i- 











Aprit, 1952] 


~ 


om ee hy 


C, 


oS 


1nN 


NEW HAMPSHIRE 


Elementary Schools 


CERTIFICATION 


Completion of four- or five-year college 


program. 

Professional education ................. 
High Schools 

Same as A above. 

OEE POMEORE 5 occ bidesdccetsinces 

Academic courses 


1. At least 18 hours in the field; six hours 


in each subject taught. 
NEW JERSEY 
Elementary Schools 
Bachelor’s degree. 

1. Course in science required. 
PPORGSSIOUAL COUTBES 66 6.000 sisciesccccncee 
Junior and Senior High Schools 

Bachelor's degree. 


POOREOMAOMRL COMTSES 6. ooo ccscccesecds 
Academic courses 
i peer Gueceer Gd... isc ccws ee 
a. Biological science (biology, botany, 
|, Gore eae 
or 
b. Physical science (physics, chem- 
istry, geology, astronomy)...... 
or 
c. General science (three sciences or 
survey course in science)....... 
2. Earth science (geology, geography, 
physiography, astronomy) ......... 
3. Minor teaching fheld .........ccccces 
a. One of three above. 
4. Two minor teaching fields each...... 


NEW MEXICO 
Elementary Schools 
Bachelor’s degree. 
PPBGOESIOMR! COUTSES 26os ccc iccccccecece 
Academic courses 
1. Includes elementary science.......... 
Junior and Senior High Schools 
Bachelor’s degree. 
Professional Courses .. 1.20 ccecessccess 
Academic courses 
1. Major-science taught in high school. . 
2. Minor-science taught in high school.. 
SZ. Two GiOTe—GAG 0.00 oc vvcecceess 
NEW YORK 
Elementary Schools 
Bachelor’s degree. 
ee ee a ee ne 
Junior and Senior High Schools 
3achelor’s degree. 
Protessional COUTSES .......0ccccscccecs 
Academic courses 
], BAGlOmicdl SCIERCES «. ... codes ccccccs 
Ee UNE DEMNIOES oo.bck sewed ecewn ees 
ee ws Sele ns awine xeon eins 


30 
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4. In subject taught such as biology, 
botany, chemistry, general science, 
physics, and physiography......... 18 

NORTH CAROLINA 
Elementary Schools 


Bachelor’s degree. 


PRGUCOOINIAL COMPOS. 22500 scccscccceses 21 
Geography and nature study............ 6 
Junior and Senior High Schools 
Bachelor’s degree. 
PONE GONITES on. cos-00-0000d00%s00 18 
1. Materials and methods in one field... 2 
Academic courses 
1. Science (including courses a through 
DiS sao cehant deck eatceeinek ue 30 
oy 7 BRAS eer 6 
IN cas ok Cait oe nee We Ses te 
ane eon Marry 6 
d. Geology or geography............ 3 
e. Electives from a, b, c, d.......... 9 
c Geena GOUOEE. cn os ceuccacuceua 18 
(1) From three of the four areas, 
a & & 
g. In specific teaching field as physics, 
CNT. GRE. ons vs cccccunsacns 12 
NORTH DAKOTA 
Elementary Schools 
High School graduation plus........... 8 


1. Work must be in residence in North 
Dakota. 
By examination. 
High Schools 
Bacheler’s degree. 
Professional courses 
Academic courses 
1. Preparation in major and minor subjects 
according to North Central Association 
requirements. 
OHIO 
Elementary Schools 
Two years college work, but no new students 
admitted after October 1, 1951. Course 
must be completed by September 1, 1954. 
Three years of college work. 
Junior and Senior High Schools 


Bachelor's degree. 


Professional Courses ......ccccccccceces 17 
Academic courses 
1. Preparation in at least three teaching 
subjects—minimum in each........ 15 

2. Biological science 

RE ed du ocd ucte ass cewetbeves 15 

‘ r 

b. Zoology and botany.............. 15 

NE. oi oy wine b eee ames 15 


a. Including courses in geography and 
geology. 
DS I og ces wi cavheension : ae 
a. Including basic courses in physics, 
chemistry, and biology. 
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Di IE OE so ns enc prmnanee st 15 
a. Including basic courses in physics 
and chemistry. 
6. Science (comprehensive major)..... 40 
a. Distributed over the following 
areas: chemistry, physics, zool- 
ogy, botany, geology, astronomy, 
or an integrated base course and 
electives totaling 40 hours. 


OKLAHOMA 
Elementary Schools 





OUI OE, 6.0 cn soe Cave ren seae en cos 86 

ge re 15 

Academic courses 

er Ne ig eae ea err ae 8 

Courses or passing of examination in Okla- 
homa School Law and Oklahoma State 
History. 


Oath of non-membership in communistic or- 
ganizations or belief in communism. 


Junior and Senior High Schools 





OC er rea 90 

PORESEIONE COUTSES 5... 2 cee ccsscwsccsce 15 

Same as D under elementary. 

Same as E under elementary. 

Academic courses 

Be nc cnicavddssaeiveese eee enion s 24 
DT “aia wagitusetonitewis aman 6 
Be Ne Rik rle aut Saute ne Aa le igi avers 6 
c. Physiology Terrrrrrr er ee ee eS : 





d. Courses in two of the following: 
physics, chemistry, geology, agricul- 
ture, astronomy, physical geography. 

? 


DSM io tc pawnvebas ined as vaar 2 
BRE aiadedicuhkascrenkanaeke 16 
b. Additional work in courses under 
BA MOUND 5c haa dalsenintes laces 8 
3. Papel CeCe og iii caswetiscens 24 
S. Pieyescel GrCORTAOOe «oc cciesiccs cess 8 
b. Work in 2 or more of the follow- 
ing: botany, zoology, physics, 
agriculture, chemistry, and astron- 
OMY wccccccccveveseicvecescees 16 
©. CN Ss vies c1G eee eed abc uses ena 24 
O. ROT acces Kon dasbn oransacnts 16 
b. Work in one or more of the fol- 
lowing: botany, zoology, physics, 
agriculture, chemistry, and as- 
PE aaivevbachewnenhewesie% 8 
By WOOD wae bas tava cen se ran BA aea sine 24 
hs COS cas Kaaiense OER eR ca ed eens Be 16 
b. Work in two or more of the fol- 
lowing: chemistry, biology, ag- 
riculture, physical geography, 
geology, and astronomy......... 8 
G. Coeeeel DeIeNe ois fete bis isc 24 
rE tesinne ac khn eon ee eae meena 
INT kc wn das ue ewe hos 4 
Se re en ere te 6 
CDROM niece Gabeneiwssdensns 2 
e. Work in two fields of 5-b above... 8 
OREGON 


Elementary Schools 
A. Completion of three years of college elemen- 
tary teacher training course. 


he * 
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1. Must include Oregon History and Oregon 
School Law. 


2. Professional courses 


in A ewig pes Shares 24 


Junior High Schools 
Same requirements as for elementary or fo 
high school. 
Senior High Schools 
Bachelor’s degree. 
1. Provisional certificate. 
Completion of five-year teacher 
training course or equivalent of at least 30 


secondary 


semester hours beyond the Bachelor's 
degree. 
og eer Peer r ere 27 


1. Includes Oregon History, Oregon School 
Law, and Oregon System of Education 


Academic courses 


1. No specific science courses are listed, 
but recommends 
a. Elementary science 
(1) Including six hours each in physi 
cal science and biological science 
or in combined courses of botany 
and zoology. 

b. Biology re ee 12 
(1) Twelve hours in biology or com 

bined botany and zoology. 
1, ka oA ale oowkwe sie xs & 
ee ee ees ene 8 


PENNSYLVANIA 
Elementary Schools 


Bachelor’s degree. 


PPYOUCSMIOURL GOUNSES .. 6356s nswsccccces« 36 
Junior and Senior High Schools 

Bachelor’s degree. 

PYOCCSSIOMML GOUPSES 2... 6 occ cicccccacss 18 

Academic courses 

Fe paloriese Sephe Pace ae a eee 18 
I 5 cd vis s Kaninned weak maken 3 
REE. nua bet wend beadnannsa 3 
MEE sakicthwoks a6 dew aswuate tei é 3 
IN ox derncat dace edd any sen xs’ 3 
e. Related Physical Science.......... 3 
f. Related Biological Science........ 3 


2. Biological Science—minimum require- 
ments of 
Pm On Wersanky os ketenes btan 6 





b. Zoology 6 
c. Related Bio 6 
3. Physical Science—minimum require- 
ments of 
wee EE) ea Tae 6 
DR oreo y Ra wsan Sicepiaae 6 
c. Related Physical Science ......... 6 
DN CIE ise side 0.5 60c ccs ae ons 18 
a. Total of 18 hours in any or all of the 
sciences. 
RHODE ISLAND 
Elementary Schools 
Bachelor’s degree. 
Professional education ................. 36 
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CERTIFICATION 


Course in “Rhode Island Education.” 
Art and Science of Education—200 clock 
hours. 

Junior and Senior High Schools 
Bachelor's degree. 
Professional education 
i ie at as ss bulk’ Cape eure 12 
Biological science 
Physical science 

SS a FO ar eee ae 24 
The Sciences (includes 6 hours of mathe- 


Ee Peat ers oe ee 36 
SOUTH CAROLINA 
Elementary Schools 
Bachelor’s degree. 
PWORCUNIOURL COUTERS .5 oon. ok eccccceess 21 
ROUOPNE BOUUNCUMOOM J. 6 ccs cccccscdccece 48 
EB, “Beeceoecel SCHOMce 2... 6 sccccccscuves 6 
ey NONE GIOUIMIOE 5 coc cccseccensedess 6 
Junior and Senior High Schools 
Bachelor’s degree. 
I NN ons aclcw sens ase 18 
eee 4s 
Academic courses 
aS Sociale ns adedn bind kbeidncune 30 
OS BREED 2p Re ba tera pon eee reer 6 
NE ae ca bak a wes abe aie 6 
IE dove Wa Wixi winin aie Gh wad 8 6 
d. Electives from biology, chemistry, 
physics, geography, and geology 
provided not more than 6 hours 
may be in geography or geology 
or a combination of the two..... 12 
Ode bd akcanp 6ea Usd aera 12 
ed iad whe wine Gbinee 44uaew oh 12 
RE 12 
EE EOC sis ceca debierencsies 18 


a. Three of the four following courses: 
biology, chemistry, 
raphy, and geology. 


physics, geog- 


SOUTH DAKOTA 
Elementary Schools 
Completion of two year college course or by 
examination. 
POOSROIONA COUTSES... 00. 0c edsascecnss 1 


mn 


Academic 


1. Includes science 
Junior High Schools 
Same as Elementary schools or High schools. 


Senior High Schools 
Bachelor’s degree. 


Protessional courses ........cccccccoces 15 
Academic courses 
a a ee 20 


a. At least 6 hours in the science taught. 

b. In case of biology—at least 3 hours 
each of botany and zoology or six 
hours of biological science. 

c. In case of physical science—at least 3 
hours each in physics and chemistry 


and 6 hours of physical science. 
? 


2. Any one science—( physics, chemistry) 15 
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TENNESSEE 


Elementary Schools 


Completion of two-year college course... 60 

PrOSCOEONMA] COUTSES 46 occ cikisccacsave 12 

Academic courses 

1. Science for grades or nature study, or 
general science or biology..... 6 


Teachers must be of good moral characte 
and not addicted to use of intoxicants or 
narcotics. 

Junior and Senior High Schools 


Bachelor's degree. 


Professional courses ............ insttgte ae 
1. Materials and methods in subject 
Ee Are ee 6 


Same as D under elementary. 
Academic courses 
i DE Gecndharrdepesencd rrr at 12 
a. Courses in general biology, or in botany 
and zoology. 


F Physics core eee reer eeeees i eeesesens 12 
RP rer ere 12 
4. Science rik cakes ewe etc ae 

a. Chemistry, physics, and biology 
SRD sao o biacc Ral wkd 0% 450s salen 6 


b. May teach general science if 6 hours in 
each of two fields 


TEXAS 
Elementary Schools 
OE a ae ere 30 
Professional courses ..........+-.005. 6 


Course in Texas and Federal Constitutions 


High Schools 
Comspletion OF ...s.ecsess sin 
Permanent certificate 


1. Professional courses ............ 24 
Academic courses 
1. No. specific requirements for science 
indicated. 
UTAH 
Elementary Schools 
Bachelor’s degree. 
PPORCSSIONNT COUTSCS oo ccc c ccc cssvcecs — 
Academic courses 
1. Physical science ...... / 
2. siological science eoeeceseeeesesece / 
High Schools 
Bachelor's degree. 
POORCOMIOURL COUTSES 666 ec ccccsecnecen 22 
ee GNIOUD ns cccbcvcevsanseadon 27 


Academic courses 
1. Science—not less than 40 hours distributed 
in two or more related sciences taught 
in Utah secondary schools with not less 
than 12 hours in one subject. In lieu of 
composite major, may present teaching 
major of at least 20 hours in one subject 
which is taught in Utah 
schools. 


secondary 
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VERMONT 
Elementary Schools 
Completion of two-year normal school or ele- 
mentary teaching course. 
PUORESIIEERE DORDGES oc coe os caeidcc can 15 
Junior and Senior High Schools 
Bachelor’s degree. 
PPGRCSMIONE COUTSES 20 6 oécncvccescceses 12 
Academic courses 
1. No specific science requirements listed. 
VIRGINIA 
Elementary Schools 
3achelor’s degree. 
og ee ere e Sree 24 
1. Includes physical and/or biological science. 
Junior and Senior High Schools 


3achelor’s degree. 


IRIE GUMINNOR: oi. clues ca vu'Seacccess 18 
Academic courses 
DEO. sais Susi. b wow Re hwle ke ewe aanord ae 12 
Se re ee ree 12 
SEED. Wa Sah pase a dawsababe dee es 12 
a> US 12 
DS IS rch sh ei nia onesen 18 
a. Courses in biological and _ physical 
sciences. 
WASHINGTON 
Elementary Schools 
3achelor’s degree. 
PrOSOsSiGUAl COUTSES 26... 6cciiccviscesins 14 
Academic courses 
Be NE Dhan catcarnw da cea e ee ark as Ree 9 


Elementary teachers who enter the state must 
complete a fifth year of college work within 
four years. 

High Schools 

3achelor’s degree plus 30 additional hours. 

PE, SNNOE. nc Kcamdanesan were 16 

er ear 2-4 

2. Course in Washington state government 

and history. 

Academic courses 

D.  S NNE is scien scenes socks 20 

a. Course regularly offered in secondary 
schools of Washington. 

2. Science minors, two each............ 10 

a. Same as “a” above. 


WEST VIRGINIA 


Elementary Schools 


Bachelor’s degree. 


ee Re, ee 20 

Academic courses 

a Ere 9 
a. General biological ............... 3-6 
b. General physical science.......... 3-6 
Junior and Senior High Schools 

3achelor’s degree. 

PUOTCAAIOMR! COUNSES 555. 5 oc 5s vic a civcccs 20 
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C. Académic courses 

1. Biological Science ........... 24 
a re 18 
b. Electives—general physical science 

Er eae errr 6 

2. Biological and general science....... 34 
D. MOONOIER SCIENCE. 5 ccceicse ccceese 16 
b. General physical science.......... 6 
REN oe ta esis Widancen ws08 wis 4-8 
CE ct cba hhcsvayeonereesdn es « +8 
Ce el ee 2 
Total of 18 hours in b, c, d, and e. 

Dy NN SN i ons neice ickewasce 24 
BRS Pp ee ee ree 12-16 
ES Ae SE tee arene ee 8-12 
c. General physical science or elective 

in physical science.............. 4-10 

4. Physical and General Science........ 3 
EE aos Aanttn ie anes ees ks 12-16 
eS ee Sere 8-12 
EE oie cbs cecil dn dine Ble aleicsa 6 
d. Geology ana an elective in science.. 0-4 

or * 
e. General physical science.......... 04 
WISCONSIN 


Elementary Schools 

A. Completion of two-year elementary course; 

graduation from three year course required 

to teach in city schools. 

Junior and Senior High Schools 
A. Bachelor’s degree. 
B. PR COPIES ois vcccccee deste 18 
C. Academic courses 
1. Science 


M,N, Gasset habs bos eke wees 24 

ei). a 15 
or 

Cs. Fi I GR. ncn nknewces sss 24 


d. Course on Conservation of Natural Re- 
sources required. 


WYOMING 
Elementary Schools 
Pi SO MN soc accn's on is bke Kaewas is 60 
B. Proteasome Onwrees o.id si ccc vondaces 20 
Junior and Senior High Schools 
A. Bachelor’s degree. 
B. Protessiomel comets 3... oo. cco. cece 20 


1. Methods of teaching high school subjects 
in two fields of teaching. 
C. Academic courses 
1. No specific science requirements listed but 
need 15 semester hours in each major 
teaching field. 


TEACHING IN THE POSSESSIONS OF 
THE UNITED STATES 


Alaska 

Write to the Commissioner of Education for 
Alaska, Juneau, Alaska, for information about 
teaching in public white schools of Alaska. 
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Hawaii 

Write to the Superintendent of Public Instruc- 
tion, Honolulu, Hawaii. 
Philippines 

Write to the Director of Education, Manila, 
P. I. No teachers have been appointed from the 
United States in recent years. 
Puerto Rico 

Write to the Commissioner of Education for 
Puerto Rico, San Juan, Puerto Rico. 
Guam 


Write to the Governor of Guam, Agana, Guam. 
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Samoa 

Write to the Governor of American Samoa, 
Tutuila, Samoa. 
Canal Zone 

Write to the Panama Canal Zone, Washington, 
a. 
Virgin Islands 

Write to the Governor of the Virgin Islands, 
St. Thomas, Virgin Islands. 
Indian Schools 

Write to the United States Civil Service 
Regional Offices or to United States Civil Service, 
Washington, D. C. 


BOOK REVIEWS 


Dow Linc, THOMAs J., FREEMAN, KENNETH, Lacy, 
NAN, AND Tippett, JAMES S. J Wonder Why, 
Seeing Why, and Learning Why. Philadelphia: 
The John C. Winston Company, 1951. 124 p., 
188 p., and 219 p. 


1 Wonder Why, Seeing Why, and Learning 
Why are the first three titles for the first three 
grades respectively of the Winston Understanding 
Science series. The series is described as a child- 
centered series rather than as a book-centered 
course in science. It is based on child activities 
and familiar experiences. Objectives are set 
forth clearly so the teacher knows what to do, 
how to do it, and yet use originality in attaining 
the desired aims. Experiments are drawn from 
actual child life situations. Activities are an 
integrated part of the content. The inductive 
method is used whenever and wherever possible. 
Generalizations and applications are emphasized. 
Only simple, familiar materials are used. An 
attempt has been made to get a correct balance 
between biological and physical science. 

Especial attention has been paid to vocabulary 
difficulty. J Wonder Why has 213 new words, 
Seeing Why has 153, and Learning Why has 143 
new words. Four-color illustrations add much to 
the attractiveness of the books. The number of 
four-color illustrations in the respective books 
are 126, 167, and 224. 

The authors have attempted to make the pupil 
more than a reader-about-science. He is a doer, 
experimenter, searcher, discoverer, and explorer. 

Altogether it is the best elementary science 
series to appear in many years and will rank 
with the very best thus far published. Dowling 
was formerly Director of Instruction in the 
State Department of Education in South Carolina. 
Freeman is chairman of the Department of Ele- 
mentary Education at the University of Nebraska. 
Miss Lacy is elementary supervisor of the Lexing- 
ton, Kentucky, Public Schools. Tippett is a well 
known writer and visiting lecturer in education 
at the University of North Carolina. 


Smitu, Victor C., CLARKE, KATHERINE, AND 
HENDERSON, BarBarRA. Along the Way, Under 
the Sun, Around the Clock, Across the Land, 
Through the Seasons, and Beneath the Stars. 
Chicago: J. B. Lippincott Company, 1951. 
128 p., 160 p., 192 p., 224 p., and 224 p. 


The above are titles of elementary science books 
in the Lippincott Science for Modern Living series. 
The books are intended for grades one, two, three, 
four, five, and six respectively. 

In Along the Way Tom and Sue learn about 
animals, flowers, day and night, weather, picnics, 
and spring. Each of these constitute a unit. 
Particular attention has been paid to the vo- 
cabulary, the illustrations, and the literary style. 
Most of the illustrations are in color and will 
have a very great appeal to children. 

In Under the Sun Tom and Sue learn about 
animals, eating, playing with water, earth, mag- 
nets, birds, the sun, moon, sky, stars, and clouds. 

In Around the Clock Tom and Sue learn that 
all animals depend on plants for food, many in- 
sects live in the yard and woods, about rocks and 
soil, the sun keeps us warm, plants produce and 
scatter seeds, and that we can travel in many 
ways. Each of the six units has a list of things 
to do and things to think about. Illustrations 
are in color and in black and white. 

Across the Land has eight units as follows: 
Looking for a House, Learning About Ancient 
Animals, Making an Aquarium, Experimenting 
with Electricity, Looking at the Moon, Enjoying 
Life in the Spring, Helping with the Garden, and 
Visiting a State Park. Each unit has things to 
remember, experiments to do, things to think 
about. 

Through the Year has the following units: 
Enjoying the Changing Seasons, Doing Some 
Chemistry Experiments, Doing Work with Ma- 
chines, Looking Through the Microscope, Learn- 
ing About Airplanes, Seeing the Planets, Adding 
a Dog to the Home, Studying Birds, and Going 
to the Farm. Each unit has things to remember, 
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things to think about, experiments to do, and 
things to do. 

Beneath the Skies has the following units: 
Growing Plants Indoors, Getting New Bicycles, 
Living in a Healthy Community, Studying the 
Stars, Using a Camera, Having a Science Fair, 
Taking a Field Trip, and Visiting the National 
Parks. 

Altogether this seems to be a very good 
elementary science series. The illustrations in 
each volume are in color and in black and white 
and should have very great appeal to children. 
Particular attention has been paid to vocabulary 
and to the selection of content. 

Dr. Smith is a teacher of general science in 
the Ramsey Junior High School, Minneapolis, 
Minnesota; Miss Katherine Clarke, co-author of 
the first three titles is a teacher in the Meramec 
School, Clayton, Missouri. Miss Barbara Hender- 
son, is Director of Intermediate Education, Kan- 
sas City Public Schools, Kansas City, Missouri. 


BAvErR, W. W. 
Friends; BaArucu, 
ELIZABETH, AND 


ELIZABETH, AND 
Happy Days With Our 
DorotHy, MONTGOMERY, 
Bauer, W. W. Good Times With Our Friends, 
and Three Friends; SHAcTER, HELEN, AND 
Bauer, W. W. Five in the Family, The Girl 
Next Door, You, and You and Others; 
ScHACTER, HELEN, JENKINS, GLADYS GARDNER, 
AND BAvuER, W. W. You're Growing Up. 
Chicago: Scott, Foresman and Company, 
1948-50. 128 p., 95 p., 160 p., 192 p., 256 p., 
288 p., 288 p., 320 p., $1.08, $1.16, $1.28, $1.32, 
$1.52, $1.64, $1.72, $1.92. 


MONTGOMERY, 


This Health and Personal Development series 
of texts begins with first grade and extends 
through grade eight (the last still in preparation). 
The first two titles listed above are for the 
first grade and the titles that follow are for 
each increasing grade level through grade seven. 
These are the teachers’ edition but there are 
corresponding pupil editions at the same list 
price. The content of each series is the same but 
the teacher editions contain many suggestions and 
helps for using the particular text, such as basic 
aims, understanding the child and the adolescent, 
lesson plans, and bibliographies. 

This is an unusually fine and attractive series 
of health books which can be used effectively in 
correlating and integrating the science work. 
Health and science are usually integrated in the 
best planned and effective science programs. 
This series of books with the science books can 
also form an integral part of the reading program. 
This aspect has been well taken care of by Dr. 
William S. Gray, well known reading specialist. 

The mental and emotional side of health 
receive their deserved and important emphasis 
in these books. The content is excellently written, 
well selected, and beautifully illustrated with 
numerous color and black and white illustrations. 
Whatever the grade level, pupils will thoroughly 
enjoy reading these books, either as a part of 
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their regular classwork or just as supplementary 


reading. Altogether they are the best health 
series that the reviewer has ever chanced across 
They are recommended most highly to every 
elementary science teacher and every grade 


teacher teaching health—either as an integrated 
course or as a basic health course. Every school 
would be fortunate in having this series as a 
part of their room or school library. 


SALTEN, Fetix. Bambi’s Children; Row ano, 
Puyius. The Cats Who Stayed for Dinner; 
Wipe, Irma. The Fraidy Cat Kitten; Tooze, 
Rutu. Monkey See Monkey Do; Goopve.t, 
Patricia. The Cow in the Silo; Bertai, INEz. 
Billy and His Steam Roller; Berc, JEAN 
Horton. The Noisy Clock Shop; Gossett, 
MarGAreT. The Kitten’s Secret; BerG, JEAN 
Horton. The Playful Little Dog; STEINER, 
CHARLOTTE AND Horr, VirGciniA. The Copycat 
Colt; Avetson, Leone. The Blowaway Hat; 
BREWSTER, BENJAMIN. I/t’s a Secret. New 
York (1107 Broadway): Wonder Books, Inc. 
1949-51. Unpaged. $0.25 each. 


The above titles have been written or specially 
adapted for pupils of first grade reading ability. 
Each book is illustrated in color and the stories 
will appeal to children. Covers are washable. 
For the quoted price in this era of greatly in- 
creased printing costs the books seem to rep-esent 
unusual values. 


Woop, Hucu B. ANpd IMPECOVEN, HoOwaArp. 
Sources of Free and Inexpensive Teaching Ma- 
terials in Science; Sources of Free and Inex- 
pensive Teaching Materials in Health and 
Physical Education; Sources for Free and In- 
expensive Teaching Materials in the Social 
Studies; Home Making; Fine and Industrial 
Arts and Crafts; Mathematics; Physical Edu- 
cation; Social Studies; General Courses of 
Study and Guides; KieENZLE, KENNETH. A 
Survey of Current Electricity Activities for 
Secondary Physics Classes with a Minimum 
Use of Expensive Instruments; Hagerty, A. A. 
Sound in the Life of Man; A Bibliography of 
Bibliographies of Instructional Aids to Learn- 
ing; WeicteE, R. M. Guidance Materials fo 
High School Students. Eugene, Oregon: 
School of Education, University of Oregon, 
1949-51. 6p,9p, 18p,2p, 5p, 3p. 4p. 
7p. 7 p. 8 p., 22 p. 19 p., 43 p., 26 p. $0.15, 
$0.20, $0.30,. and last four titles $0.39, $9.25, 
$0.50, and $0.30. 


The above pamphlets have been developed as 
part of a series of the Curriculum Bulletin »up- 
lished by the School of Education at the Uni- 
versity of Oregon. Classroom teachers will find 


the various pamphlets of great value in their 
respective teaching areas. A number of these 
pamphlets are of specific value to the science 


teacher. 
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Symposium. Science. 3altimore, Maryland: 
Baltimore Board of Education. 80 p. 


The March—May (1951) issue of the Baltimore 
Bulletin of Education is devoted to Science. It 
is the most attractive science number of a city 
board of education bulletin that the reviewer has 
seen. The editors, science supervisors, teachers, 
and administrative staff are to be congratulated 
on a truly cutstanding contribution to science 
education. The entire bulletin is unusually at- 
tractive in appearance. Numerous excellent photo- 
graphs are found throughout the bulletin. 

There are 71 different contributions by the 
various science supervisors, teachers, and adminis- 
trators. There are 26 contributions of special in- 
terest to elementary teachers and 25 contributions 
of special interest to secondary teachers. There 
are too many articles to list individually but a 
few of the following are typical: Trends in 
Science Education by Elra M. Palmer and Alexina 
Stidham, Science in the Elementary Program by 
Virginia H. Young and Winifred T. Scarborough, 
Science at Work by J. Bernard Grabill, Finding 
the Interest of the Pupil by M. Jastrow Levin, 
Using Community Resources in Science by Con- 
stance Washington. 

Here’s a science bulletin that should stimulate 
science teachers everywhere! 


ALABAMA DEPARTMENT OF EpucaATION. Course 
of Study and Guide for Teachers Grades 1-12. 
Montgomery, Alabama: State Department of 
Education, 1950. 459 p. 


As indicated in the title, this course of study 
and teacher guide is designed for the elementary 
grades, junior high school, and senior high school. 
School, community, family, and personal living 
problems are stressed. Emphasis is placed upon 
the developing of skills, attitudes, and learning 
techniques. Proper learning habits—reading, com- 
putation, listening, writing, critical thinking, oral 
and written communication, use of supplementary 
materials, health and safety are discussed at 
great length. There is little actual content in- 
cluded, although broad areas are suggested. 
Elementary science, general science, biology, 
physics, and chemistry do receive some attention. 

Altogether this is an excellent course of study 
that teachers at all levels and in different areas 
will find most useful. 


Greer, Epirn S., Waite, EVANGELINE, AND 
Rotter, Georce E. Science for Nebraska Ele- 
mentary School Children. Lincoln, Nebraska: 
Nebraska Department of Public Instruction, 
1950. 204 p. 

This course of study and instructional guide is 
unique in organization. Content has been de- 
veloped for even years and for odd years. The 
same five general areas are developed for each 
year with emphasis and activities on different 
aspects of the particular area. Also each area 
has material and activities for each grade level. 
This example will indicate the organization. 
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Row 


the jar reaching consequences 
science has for buman society, 
these stimulating texts organize 
basic subject matter 
around problem areas 

having significance 

for young people 

in their everyday living. 


NEW WCRLD of SCIENCE 


experiences in Genéral Science 
Burnett * Jafle + Zim 


BIOLOGY FOR 
BETTER LIVING 


Bayles * Burnett 








NEW WORLD 
OF CHEMISTRY 


Bernord Jatte 


SILVER BURDETT 
ompany 


45 East |7 Street, New York 3, New York 

221 East 20 Street, Chicago 16, Illinois 

707 Browder Street, Dallas |, Texas 

709 Mission Street, San Francisco 3, California 


Even Year 
Earth 
Sub-areas 
1. Weather 
Knowledge and pupil activities 
Grades—Beginner, 1 and 2 
Grades—3 and 4 
Grades—5 and 6 


Grades—7 and 8 
2. Forces which change the Earth's Surface 
Knowledge and pupil activities 
Grades—Beginner, 1 and 2 
Grades—3 and 4 
Grades—5 and 6 
Grades—7 and 8 


Sub-areas for the odd year are air, rocks and 
minerals, and water. 


The five general areas are: earth, heavens, 
energy, living things, and man’s contr’! of his 
surroundings. Each of the five areas is de 
veloped for odd and even years as indicated in 
the above example. Such an organization should 
tend toward continuity and _ integration. If 
followed too literally and routinely, the best and 
most desirable elementary science teaching might 
not be the outcome. Properly used, a course of 
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study may serve a very valuable purpose. In 
general, this course of study compares most 
favorably with other state courses of study in 
elementary science. 


Symposium. The Earth and Its Neighbors; 
Pets; Birds; Suggestions for Science Observa- 
tions and Experiences in the Elementary 
School: Spring Season; Suggestions for Sci- 
ence Observations and Experiences in the Ele- 
mentary School; Autumn and Winter. Mil- 
waukee, Wisconsin: Superintendent of Schools. 
26 p., 24 p., 37 p., 5 p., and 7 p. 

The above are pamphlets prepared by teachers 
in the Milwaukee Public Schools. They are to 
be considered as resource units. 

The units The Earth and Its Neighbors, Pets, 
and Birds resource units for primary, intermediate, 
and upper grades. Each unit lists desired out- 
comes and resources for each grade school level. 
There are pupil and teacher bibliographies, charts, 
films, and lantern slides: There is background in- 
formation for the teacher, planning excursions, 
basic concepts, uses of community resources, pos- 
sible approaches, developmental activities, lan- 
guage arts activities, creative activities (art, music, 
games, construction), culminating activities, and 
evaluation. 

Suggestions for Science Observations and Ex- 
periences—Spring Season includes weather, the 
sun and earth, growing things, insects, animals, 
pond life, and miscellaneous. 

These units in elementary science seemed to 
be very well worked out and should be of very 
great practical aid to classroom teachers of 
elementary sciences. 


Symposium. Course of Study in Science Grades 
1-3; Course of Study in Science Grades 4-6 
Brookline, Massachusetts: Superintendent of 
Schools. 69 p., and 102 p. 


Each course of study has an introductory state- 
ment, a statement of underlying philosophy, 
method of selection and administration, and science 
units for each of the three grades concerned. 
Three types of objectives for the pupil are given 
for each grade: knowledges, abilities, and atti- 
tudes. Then follows a teacher outline of the unit. 
These include the theme, major concepts, teach- 
ing aid, activities, experiments, pupil and teacher 
bibliography. 

Altogether the units seem to make an excellent 
course of study in elementary science. Teachers 
of elementary science everywhere will find many 
functional suggestions for their own class rooms. 


Symposium. Course of Study in Elementary 
School Science Grades 4, 5, and 6. Elkhart, 
Indiana: Superintendent of Schools, 61 p. 
There is a discussion on science in the inter- 

mediate grades, purposes of science in the inter- 

mediate grades, and unit areas in grades 4, 5, 

and 6. There follows detailed units in science 

for each of the three grade levels. 
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For each unit there are lists of aims, basic 
concepts, activities, and pupil and teacher bibli 


ography. 
On the whole, this seems to be a very good 
elementary science course of study. Teachers 


will find here many practical suggestions for 
teaching elementary science. 


Symposium. Science for Oregon Schools. Part 
I. Elementary and Junior High School Grades. 
Salem, Oregon: State Department of Education, 
1948. 109 p. 


The first part of this Oregon state manual 
considers the philosophy, purposes, values, scope, 
grade placement, sequence, time allotment, and 
evaluation of science in the elementary and junior 
high school grades. There is a bibliography at 
the end of the manual. 

Content areas are included for each grade level, 
varying from three units in each of the first 
three grades to twelve units in grade nine. For 
each unit there are stated concepts, suggested 
experiences, and materials. 

This seems to be one of the better state syllabi 
in elementary science. 


Symposium. Preparing Elementary Pupils for 
the Era of Atomic Energy. Des Moines, Iowa: 
State Department of Education, 1950. 85 p. 
This is a source book for elementary teachers. 

It is a very timely publication, for very little 

material on atomic energy has been written, 

having the elementary teacher in mind. And all 
elementary teachers need to be intelligently in- 
formed about atomic energy, even if they never 
teach it in their schools. There are certain 
aspects that can be taught in the intermediate 
grade level. A number of elementary schools 
are teaching certain aspects of atomic energy 

(Glencoe, Illinois; Keene, New Hampshire; Bos- 

ton; New York City; Providence; Norfolk, 

Virginia). While most of this material is for 

teacher background and information, there is 

some illustrative teaching material provided. 

Chapter headings are: a place for atomic energy 
instruction in the elementary school program, 
atomic energy in elementary school science, 
atomic energy and the elementary school social 
studies program, atomic energy in elementary 
school language arts, a classified list of illustrative 
activities, Barbara and Howard discover atomic 
energy, a fifth grade studies atomic energy, useful 
atomic energy information for the teacher, citizen- 
ship in an atomic age, and an annotated list of 
student and teacher materials. 


Symposium. A Source Book of Science Experi- 
ences for Elementary School Children: Kinder- 
garten and Primary Grades; Volume One for 
Intermediate Grades; Volume Two for Inter- 
mediate Grades. Louisville, Kentucky: Louis- 
ville Public Schools,, 1949. 305 p., 277 p., and 
320 p. 


These three volumes comprise one of the 
finest, if not the best, courses of study in ele- 
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mentary science thus far published. Unfortunately 
no copies are now available, as the supply has 
been exhausted. It is hoped very much that 
means will be found soon to again make them 
available to science teachers elsewhere. 

The first 48 pages of the Kindergarten and 
Primary volume, and the volume one are similar 
in content. They list objectives of science teach- 
ing in the elementary schools and discuss ways 
children learn science, some characteristics of good 
science teaching, the problem-solving method, 
the use of books in the science program, the use 
of audio-visual aids, school journeys and treasure 
trips, judging the results of instruction in ele- 
mentary science, and some useful professional 
books for the teacher. Discussion on materials 
for science instruction include: the classroom, 
materials and equipment for science experiences, 
scientific supply houses, and science resources 
near the classroom. 

Areas of science experiences for the kinder- 
garten and primary grades include: weather and 
climate, the story of the earth, living things, 
health and nutrition, machines and how they 
help us, and magnets and electricity. 

Each unit has basic understandings to be de- 
veloped, activities and experiments, pupil and 
teacher references, teacher background material, 
simple tests, materials needed, sources of free 
and inexpensive materials, film strips, and motion 
pictures. 

The two volumes for the intermediate grades 
have units on weather, light, and sound, magnets 
and electricity, the story of the earth, machines 
and how they help us, living things, and health 
and nutrition. Materials are organized as indi- 
cated above. 

Altogether the three books have the most com- 
pletely developed units of any source books or 
courses of study that the reviewer has examined. 
Probably they are the best source books of this 
kind that have been published thus far. For 
those teachers feeling that they have inadequacies 
in both content and method in elementary science 
and thus are hesitant about teaching elementary 
science, these three books would seem to be an 
excellent solution. 


Symposium. Animals on Parade. 3rooklyn, 
New York (110 Livingston Street): Board of 
Education of the City of New York, 1950. 64 p. 


This is a WNYE school broadcast manual 
covering 28 broadcasts between October 1950 and 
May 1951. For each broadcast there are a brief 
summary of the content of the broadcast, questions 
for discussion, and suggested pupil and class 
activities. Animals on Parade presents the ani- 
mals in the zoo, with special emphasis on what 
happens behind the scenes. Dramatized stories 
showed the capture, characteristics and care of 
the animals, as well as their physical character- 
istics. 
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Symposium. Science in Everyday Living. Brook 
lyn, New York (110 Livingston Street) 
Board of Education of the City of New York, 
1948. 87 p. 


! 

This is a progress report of source materials 
for early grades and educational use of a natural 
area. Consideration is given to science in ele- 
mentary education, concepts and generalizations, 
the science corner, the school garden, park proj- 
ects, and the use of museums, botanic gardens 
and zoos. 

Suggested experiences, problems, and activities 
are developed for units in making work easy, be 
coming acquainted with living things through 
the seasons, and the earth’s materials and natural 
forces (sound, color, water, air and flight). The 
last part of the report discusses how a natural 
area (a city park) may be used in elementary 
science for teaching various aspects of science 
excursions, insects, trees, shrubs, mosses, algae, 
herbaceous plants, fungi, weather, and soil. 

This bulletin represents a rich source of possible 
activities and experiences for teachers of ele 
mentary science. 


Symposium. Source Materials in Elementary 
Science. Brooklyn, New York (110 Livingston 
Street): Board of Education of the City of 
New York, 1950. 200 p. 

This bulletin is not a course of study or syllabus 
in elementary science but rather source material 
which may be used by teachers and supervisors 
in planning a science program. 

A total of seventy-four science learning areas 
are included. They include many problems, ac 
tivities, and experiments suitable for each learn 
ing area. Numerous illustrations are used for 
the sake of clarity. Some areas have discussion 
and descriptive material. 

The bulletin discusses the values of science, 
goals of elementary science, ways children learn 
science using visual aids, developing science learn- 
ings through a unit, teaching material for ele- 
mentary science, and reading references. 

Elementary science teachers will find this 
bulletin a rich source of teaching materials 
whether teaching in a large city, a small town, or 
in rural areas. 


Sioat, Jr., G. Warren. Milk for You. New 


York: Charles Scribner’s Sons, 1951. 48 

$2.00. 

Here is the story of milk, told largely through 
photographs and drawings. Text and drawings 
are both by Mr. Sloat. Milk for You is a rather 
complete story of milk from cow and dairy farm 
to the consumer. The book explains how cows 
produce milk, the process of milking, the han- 
dling and processing of milk until it reaches the 
table. The author’s two sons Warren and Andy 
add to the realness of the story and photographs. 
This is an excellent book for elementary science 
classes or for general science classes if field trips 
to dairy barns or pasteurization plants are made. 
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CasweEL., Ho.tis L., anp FosHay, A. WELLESLEY. 
Education in the Elementary School. New 
York: American Book Company, 1950. 406 p. 
$3.25. 


This is the second edition of an unusually fine 
book on elementary education. Education in 
elementary schools is described understandingly 
and penetratingly. Altogether this book presents 
an excellent over-all view of elementary educa- 
tion. All elementary teachers, principals, and 
superintendents would greatly profit from a 
reading of this book. The authors are well-known 
professors of education at Teachers College, 
Columbia University. 

Content includes: major issues and problems, 
the development and status of the elementary 
school, characteristics of a good elementary school 
program, aims of education in an elementary 
school, children of elementary school age, de- 
veloping social understanding and sensitivity, de- 
veloping an understanding of the physical en- 
vironment, developing creative interests and 
abilities, developing command of skill, organizing 
the curriculum guidance policies and practices, 
school organization, policies and practices in 
regulating school progress, and looking forward. 


HivpretH, GertruvE. Readiness for School Be- 
ginners. Yonkers, New York: World Book 
Company, 1950. 382 p. $3.60. 


3ased. on the efforts and experiences of 
leaders in primary education who in the past 
quarter of a century have made immense strides 
toward making schooling for beginners more 
attractive and more awarding, the author empha- 
sizes the practical, functional approach in readi- 
ness. Readiness is considered not alone in its 
relation to subject matter but also as it applies 
to the total development of the child. 

This seems to be an excellent book for the 
primary teacher, parents, and possibly others 
who have students having difficulties with the 
three R's! 


30ND, Guy L., anp Cuppy, Marie C. Teachers 
Guide for Meeting New Friends; Teachers 
Guide for Days of Adventure; Fun to Do Book 
for Days of Adventure. Chicago: Lyons and 
Carnahan, 1951. 268 p., 287 p., and 96 p. 
The two guide books are to be used to accom- 
pany the authors readers Meeting New Friends 
(fourth grade) and Days of Adventure (fifth 
grade). The Fun to Do Book is a pupils work- 
book. It aims to develop critical, comprehensive 
reading ability. Many of the stories are in the 
science area. 


Ear.e, Oxive L. State Birds and Flowers. New 
York: William Morrow and Company 1951. 
64 p. $2.00. 


Each of the 48 states is represented by a native 
bird and flower. This book describes them simply 
and accurately, and shows what they look like 
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in strikingly beautiful illustrations. The book is 
one of the Morrow Junior Books series. 

This is an unusually fine book for elementary 
science. Nesting habits, food habitats, and other 
interesting characteristics of each bird are in- 
cluded. Flowers are similarly described as to 
habitat, colors, interesting characteristics, and 
so on, 

The states and their official bird and flower are: 

United States—Bald Eagle, no official flower 
but has olive branch and berries on seal ; Alabama, 
flicker and camelia; Alaska, ptarmigan and 
steller’s joy, and forget-me-not; Arizona, cactus 
wren and saguaro cactus; Arkansas, mockingbird 
and apple blossom; California, California quail 
and California poppy ; Colorado, lark bunting, and 
columbine; Connecticut, robin and mountain 
laurel; Delaware, blue hen chicken (legendary) 
and peach blossom; District of Columbia, wood 
thrush and American beauty rose; Florida, mock- 
ingbird and orange blossom; Georgia, brown 
thrasher and cherokee rose; Idaho, mountain 
blue bird and mock orange; Illinois, cardinal and 
violet ; Indiana, cardinal and zinnia; lowa, gold- 
finch and wild rose; Kansas, western meadowlark 
and sunflower ; Kentucky, cardinal and goldenrod; 
Louisiana, brown pelican and magnolia; Maine, 
chickadee and pine cone and tassel; Maryland, 
Baltimore oriole and black-eyed Susan; Massa- 
chusetts, black-capped chickadee and _ trailing 
arbutus; Michigan, robin and apple blossom; 
Minnesota, scarlet tanager and lady’s slipper; 
Mississippi, mockingbird and magnolia; Missouri, 
bluebird and hawthorn; Montana, western imead- 
owlark and bitter-root; Nebraska, western imead- 
owlark and goldenrod ; Nevada, mountain bluebird 
and sagebrush; New Hampshire, purple finch 
and purple lilac; New Jersey, goldfinch and 
violet; New Mexico, road runner and yucca; 
New York, bluebird and wildrose; North Caro- 
lina, cardinal and dogwood; North Dakota, 
western meadowlark and prairie rose; Ohio, 
cardinal and red carnation; Oklahoma, scissors 
bill flycatcher (by recent state law) and mistle- 
toe; Oregon, western meadowlark and Oregon 
or holly grape; Pennsylvania, ruffed grouse and 
mountain laurel; Rhode Island, bobwhite and 
violet ; South Carolina, mockingbird and Carolina 
jessamine; South Dakota, ring-necked pheasant 
and pasque flower; Tennessee, mockingbird and 
iris; Texas, western mockingbird and pluebonnet ; 
Utah, California gull and sego lily; Vermont, 
hermit thrush and red clover; Virginia, robin 
and dogwood; Washington, willow goldfinch and 
rhododendron; West Virginia, tufted titmouse 
and rhododendron; Wisconsin, robin and bird’s 
foot violet; and Wyoming, western :neadowlark 
and Indian paintbrush. 





JENKINS, GLADYS GARDNER, SHACTER, HELEN, AND 
BAvER, WiLLiAM W. These Are Your Chil- 
dren. Chicago: Scott, Foresman 2nd Company, 
1949, 192 p. 


These Are Your Children discusses how chil- 
dren develop and how they may be guided. 
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Aprit, 1952] 


Chapters are devoted to various age levels. Char- 
acteristics of each age level are discussed and 
illustrated with case studies. The authors are 
authorities in the field of child development and 
child psychology. 

Chapters are: One—Children are not small 
adults: growth patterns and individual differ- 
ences ; Two—Five is a comfortable age: develop- 
ment and characteristics ; Three—When they are 
six: development and characteristics ; 
Slowly and steadily ahead: 
characteristics at seven; 
year: development and 
The Mature Child: development and character- 
istics at nine; Seven—The pre-adolescents: de- 
velopment and characteristics at ten and eleven; 
Eight—Looking toward adolescence : 
healthy attitudes toward sex; Nine—Living with 
your children: happy parent-teacher-child rela- 
tionships, with special attention to what the school 
can and should do; Ten—A plan for action: 
building concepts which contribute tow aes mental, 
social, and physical health. 

There is a chart of normal ied cover- 
ing eight age levels. For each age level are: 
physical development characteristics, _character- 
istic reactions, and special needs. Also there is 
a list of concepts which can be developed at each 
age to help develop mental, social and physical 
health: mental health (understanding the way we 
think, feel, and act); social health (human rela- 
tionships with others) ; physical health (learning 
about our bodies and how to care for them: 
cleanliness and rooming, care of the teeth, cloth- 
ing, sleep and rest, food and nutrition, care and 
prevention of diseases, safety and first aid, care 
of the eyes, ears, nose, and sunshine, fresh air, 
and exercise). 

Teachers of all grade levels—elementary and 
high school, and parents will find this an un- 
usually fine and practical book in understanding 
child development and in meeting the needs of 
youth. The better the teachers understanding 
the physical, social and mental needs and reac- 
tions of children, the more effective the teaching 
becomes. 
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Breer, NELSON F., AND BRANLEY, FRANKLYN M. 
Experiments in Optical Illusion. New York: 
Thomas Y. Crowell Company, 1951. 114 p. 
$2.09. 

Seeing is not believing! These experiments in 
optical illusion will prove that our eyes cannot 
be trusted to give accurate information. A scien- 
tist knows that things are not always what they 
seem to be. It’s fun to be fooled, but it’s more 
fun if you know why you are being fooled. 

Many optical illusions are described and illus- 
trated: seeing is not believing the eye, upside 
down and right side up, using two eyes for 
seeing, light and dark, space and line, an illusion 
doodle, the problem of the rising moon, a mirror 
game, burning a candle under water, the reflecto- 
scope, mirages, what is color, afterimages, colors 
from black and white, and making a flip book. 
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Elementary science, general science, and physics 
teachers as well as junior-senior high 
pupils will find the book very interesting and 
stimulating. Many will remember the authors’ 
earlier Experiments in Science, Experiments with 
Electricity, and More Experiments in Science. 
Mr. Beeler is a professor at Potsdam State 
Teachers College at Potsdam, New York. Mr. 
Branley is a teacher of science at the Horace 
Mann School. Both have served as consultants 
on curriculum films in elementary science. The 
children of the two authors have served as guinea 
pigs for the experiments described in the 
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Zim, Herpert S., AND CoTTAM, 
sects. New York: 
157 p. $1.00. 


CLARENCE. /n- 
Simon and Schuster, 1951. 


This is a Golden Nature guide book to familiar 
insects. Illustrated in full color by James Gordon 
Irving are 225 species. 

By dealing only with common, important, and 
showy insects, this should help the novice begin 
a fascinating study. 
groups. 


Insects are divided into 16 
Most beginners should be able to classify 
a given insect into one of the sixteen groups— 
some at first sight. However, failure should not 
be too frustrating for detailed identification is 
often difficult even for the expert. Wherever 
possible the insect is shown upon its food plant. 
Immature forms are illustrated with the adult. 
Insect range and distribution are indicated on 
small United States maps. 

There is a brief introduction on what insects 
are, insect relatives, number of insects, 
and man, insects in their place, and control of 
insects. Then follows suggestions for studying 
and collecting insects, and a key to the chief 
groups. 


insects 


This book should be enthusiastically welcomed 
by teachers of elementary science, general science, 
and biology—as well as students in general science 
and biology. It is the best, most simple and 
usable insect guide book that teachers, especially 
elementary science teachers now have available 
No elementary teacher needs to hesitate about 
developing units on insects. The full color illus- 
trations add immeasurably to the usefulness of 
the guide. Surely here is the book many teachers 
have been looking for. It represents one of the 
finest contributions to increasing teaching effec- 
tiveness of general science, 
mentary science teachers. 
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Zim, Hersert S. The Great Whales. 
(425 Fourth Avenue) : 
Company, 1951. 


New York: 
William Morrow and 
Unpaged. $2.00. 


This is the eighth title in the Morrow 
Books series by one of America’s best science 
writers in the juvenile age level. The text is 
set in large 24 point type and is accompanied by 
unusually attractive drawings by 


Junior 


James Gordon 
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Irving. Altogether the Zim series of books 
make up an excellent small science library: Rab- 
bits, Owls, Goldfish, Snakes, Homing Pigeons, 
Frogs and Toads, and Elephants. 

Here are a few of the interesting things dis- 
cussed in The Great Whales: Do they have 
hair? Do they see and hear under water? How 
fast can they swim? What enemies do they fear? 
How long can they stay under water? How deep 
do they go down in the ocean? What kinds are 
there? How large do they become? What are 
the values of whales? 


ScHNEIDER, HERMAN. Everyday Weather and 
How It Works. New York: Whittlesey House, 
McGraw-Hill Book Company, 1951. 189 p. 
$2.75. 
300ks by Herman Schneider are well known to 

readers of Science Education—How Big is Big, 
Let’s Find Out, How Your Body Works, and so 
on. By training and experience, the author is 
especially competent to write a book about the 
weather. He is a former student of flying and 
a teacher of aerodynamics. His knowledge to- 
gether with his unusual ability to explain the 
technicalities of science makes this an outstanding 
book on the “hows” and “whys” of weather. 
There are detailed instructions on how to read 
weather maps, how to make a home weather- 
forecast station out of simple, everyday items 
around the house, how the “fronts” are related 
to weather, and how to forecast the weather quite 
reliably without instruments. 

One of the most attractive things about the 
book are the numerous black and white drawings 
by Jeanne Bendick. They are gay, vividly de- 
scriptive, and scientifically accurate. The reviewer 
was almost more interested in Mrs. Bendick’s 
drawings than in the textual material. They are 
that good! 


SCHNEIDER, HERMAN, AND NINA. You Among 
the Stars. New York (8 West 13th St.): 
William R. Scott, Inc., 1951. Unpaged. $2.25. 


This is another delightful science book for 
children by the Schneiders. It is probably of 
average intermediate grade difficulty, but the 
ideas put across are difficult enough to challenge 
the minds of the greatest scientists. Yet the 
Schneiders do it so cleverly and simply that most 
intermediate grade children can grasp the essen- 
tial meanings. Many junior high school pupils 
will find it much easier to understand than their 
textbooks. Maybe there are just a few ele- 
mentary science and junior high school science 
teachers who could profit greatly from its reading! 

Some major ideas developed and questions 
answered include: Is the Earth a Round Ball?; 
How Do We Know the Earth is Round?; What 
Keeps You On?; Up and Down; Does the Earth 
Really Turn?; Why Does the Earth Always 
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Stay Near the Sun?; Does the Earth Travel 
Alone?; Who Are the Earth’s Neighbors? ; Why 
Can’t We See Stars In the Day Time?; Why Is 
the Sky Blue?; What’s Beyond the Sky? ; Wher« 
Does the Solar System Live?; Where Is the 
Milky Way? 

Excellent lithographs by Symeon Shimin are 
in blue and greatly add to the attractiveness of 
the book. 

This book is highly recommended for ele- 
mentary and junior high school science shelves 


SCHNEIDER, HERMAN, AND Nina. Plants in the 
City. New York: The John Day Company, 
1951. 96 p. $2.50. 


Plants in the City is the first volume of a 
Nature in the City series. This book is the 
twelfth title in a series of elementary science 
books by these well-known writers. Other titles 
include Let’s Find Out, How Your Body Works, 
Everyday Machines, and so on. Mr. Schneider 
has taught on all levels, from primary school to 
college, and has been a science consultant for a 
number of schools. He is now supervisor of 
science and nature study of the New York City 
elementary schools. Mrs. Schneider has _ been 
a librarian, teacher, magazine writer, and editor. 

Plants in the City, for ages nine years and up, 
tells how plants can be fun even in the most 
crowded conditions. Some kinds can be found 
that will grow well almost any place. The 
authors describe many experiments and activities 
that can be carried out either at home or in 
school. 

This is an excellent book for the elementary 
science teacher who is looking for experiments 
and activities that children can do in plant life. 


Zim, Herpert S. Golden Hamsters. New York: 
William Morrow and Company, 1951. 63 p. 
$2.00. 


This is the ninth book in Dr. Zim’s famous 
series of science picture books, all of which have 
been reviewed in Science Education. In many 
ways this book is the best and most timely of 
the entire series. Not too many books have been 
available on hamsters and this is the first one 
for children. It is a Morrow Junior Book. Ele- 
mentary science teachers, many of whom now 
have hamsters as a part of their science corner, 
will especially appreciate this book. 

All hamsters originated from a pair captured 
in Syria in 1930. They were first introduced 
into this country in 1938 at Carville, Louisiana. 
Wonderful laboratory animals, they are also 
found in museums, schools, pet stores, and homes. 
They are attractive, inexpensive, easy to raise, 
and make excellent pets. Dr. Zim describes exactly 
how to care for them. Sixty illustrations by Her- 
schel Wartik illustrate most every page. The nine 
titles in the Zim series form an excellent little 
science shelf that should be a part of every ele- 
mentary classroom library. 
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